ojU^I igi ShNO^I hmJU^I 



£/r?eT 



^^ 


J^^i 


j^\J)U 


j^\J^U-l 




JU^\jj\3J(w-5^J 



:^j^'j\ 3b..U - ojl^i 3J^ 



2002-2003 



o^•vn•\- o^^v^AX ® 



50 

621 

2oa5 







IT'' 



Ajj^I 



1^\ 20:^71 U:^ L^B t^jUaJI .ixa^ jjS:^\ J^Uli Ui^i J^\ 



9 -Uii* :Jjiti\ J-^ilt 

31 5iUjij Jjai Jjiao <1jU-IJ :<^ tM^^ 

J*lj«II 'Jia ^^ ^^ J jSli iUiij t^Uii-Jl ^^^i^^j 4Cj1 Jjill ij2-l :^i*0 (Mi* 

^g 0.1i«lail 

133 (jjSjU (Jjiaj :^\jS\ J*^i 

169 i^j^\ ly^^ «^*i CiLjM Ajjkj ifj^X^Si tMll 

191 PERT 2-*^jJ< ^Jt^*>*j fijSj ujjiJ :tj-»jU«il ti*^\ 

249 2\<>.^\t AfrU^ oJjSjj V-^' f^^ •• ^^^=^^ V^j^^ :yl«S\ <>-aiSI 

275 3b3Vilij ti^AiA^i (Ja. ljJU .. 3b3MJi ^jjJ* : (>^ cMl* 

339 :Laa^^l i^ A^LiJl V-j^* ifr-"^ ^^^* 

3g-| 3ulU=J^I 3LiUaJ\ AaajJI :j*iiUi\ J*^\ 

395 Sl^U-X\ ^iUi :>Afr (^JUi\ Juiiii 

423 jUaiiVi <^>- ^j^ 'j^ (^^ J*^> 

453 t^>^^ 



. wJLdJ. 



.»iilj ijLol UK l^l^aJi^lj l^-a^ tJ^jU^B 



Oi J j_Si\ JUnl ^jJ > J Probabilistic Models AjJUla.^^ ^^Uil^ ^^ 

i^-^LftlcJi a ^J^J 4Cji J jSlI Sj=^ ^j^ <^^ f^j^jA\ IJA «ii2li2i 

. J^ijjxil S:i.i^ o) JjSii iU^\ ^iSj 

^ '^ ■; J n^i ^^ :l_^ ^^b L?J ^-^^ £,>-^* >^^^ diUjM 

SU .^A L ^.U^-;\ .iLiij PERT ^ijf-S^ <«-^ J-J (^ S^J^^ 5^U^ 
jjjjbY^ J^ i> ^^V^nQ (^jL.k A^kLX) ^j^\ c^jL-^ 4^^ (>^b 

^>, j ^V US 4^1 J 3U\^\ vliW_^_^i (> A£^ jx2^ «-j\^i Jjl" U£ 



' '^ -:-^-\\ ^i:ioVU?5 ^h^ ^j^ S^ grAj J^ i^ J^3 

j\UV.^\ c-ijix^ ^J^J ''6^^^^ jr^^J tAjil^V^ AJaSJ\ ^j^b 
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Jfi^ sj^i 



2 »j2l» 



JgOlJi=^l 



•c:.! Jjiii ilia U-. sj_^ ^ ^^^ 
^-^t s-iuVi ei^i t- J-i-s ^ ou^i .^ ^ ^ J, ^^ 

'^ .> W£>IL1 ^ oW- j^l J VI A.J.yi ^)jj2t iU3l :L1^ ^ 
^-l^" „— J Operation Research "oUUM ;i,_^- ^^^ ^ ^l^ii^vi 
?— Wl li«J ^o'2« J^Vl .j^j .Management Science (MS) "IJ^Vl 

>^ JjVi .„^i jMi ^ ^uu oij^ fjji u ^ ji ^j ^j 

o-^Wl ^^ Jl 1947 ,le ^ George Dantzing e JUi.'g ^^ j^^ 
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J \ ^>_^ J— A ^^\j '^<^^ ^->^* o!2^^i- J^ ^ Simplex Method 

.(Churchman. Anderson. Sweeneg & Ackotf Williams. 1989) ^yjj ^^/h 
^ 2u^\ S^UV^ (*^^^^^ ^^^^ *JJ-»^^ C)^ ^^ '^^^ ->-^ ^-^ . 

J ^V\ ^ij^ ^^i>.^ ^^^1 2^i^^ J^ ^^ ^*-'b UjS2 ^ J .^>iS\ 
iu^ ... 5^L_sk >-iXal\ ^ ■>; u' O^^^ '"-^ '^ ? — ^ ^^-^ ^ ^^ *^^-^ 
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"^ J ij^S V^ sJkS iS l*it ^,i^ ILUII 4-U y^iJl ^jS3 jS -2 
0— -*— 3jj .j^a. jsjj ^;,i jjxJI JjU^ jjjsi. iisjUt ^jjS j5 -4 






yUl 
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:j1j5J1 iUWt iiUc3 ^^t JftbdJl ^ is^l, 

Ii_* JX-i O-i .(1-1) pSj J^ J. ^>3 li) Jxis^ J^ JjSB ilia 
SjbV> pi i j4^ U^ W ,^ OMl f>^^' i/^ J ^ C^- J"*' 

(i_A ( 3 ;'^- j^-io X-a.> ^\ Jj^aSj «<-i-^ ••^■^ tMi i^'^J *^^^' 

.jS)jJl .JA cMV >J^h ''■5t«H iLjJI J>J1 t.>:«J -^-^J '<-i-M^' 



w 



(1) ^1 JJbcJij yjfll S>*\ ^ SftWt :(1-1) ^>J^ ^ 



{ 



T JiJb JjJi jy#»^» L—l J3^^* j!»*i S::^ K" 



^jjjta^^jujL^ M- 



iiSjsA^JJL^ 



>{ 



j3»JlJ\jJ«^i-^ I4- 






Anderson. D. R., D. J. Sweeney & T. A. Williams. Quantltatlse Methods for Business, j-udl * V 

N.Y.: West Publishing Company. 1989. p.3. 
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.^-J^ c^ilj .tikUl 0- £jdl !3a J5. (.I^ia^i j\ ^\ j^ j^^ ^^^, 

6-^ A_^> „^^l c>l£SJIj oj^lj .o^i ^ :5is ,i^_ ^ii,_, :usj^, 

^j^ Ol U^j aKUl .i^ Jl.«^, j^, j_^ ^^ ;i^^ ^^ jj^l 
•^LJi ,^__t »L_uJ .j^ ij^^ j^u ^ ^^ j^i ^ ^^, ^ ^, 

»— JiL_i <>_^ ^_^| jj^, ^ ^^^ ^^ J ^^^ ^^ ^_^^ 
V) >-^l ^^ <il_,^ V2 c^". V ^1 J^l ^U .<il j«. ^ <,^^ 

e«JL_i ..:^j ^1 j^i jl .^^ ^^, jj^^^ ^, ^^ ^ ^^^ ^^^ 
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^\ :iK^) ^Wj ^*^ ji^^ '^J^J ^i>^.Ji*^^J u^y^^^ o^ 



e«^j*-j uiji^^ e^ ^^ O (1-1) fSj Jj^^ J^^J -^^^^^ ^^^ 
'±^a 2L-^ 4^ VhA- ...^ c/^^ ^^\ V^\ i>ib *^^^^ ^-^^^^ 

J— ft %80 u— • > ^^ O' J} J^ M"^^ oU j^^ ^\lia .Simulation 

•s\ \\ J J a, J\j .(>iSU (l^jjL-V^ Oi^ o^'^^'^ OiJ^^J oi^jl^\ 

(>^ !^ ^Jc^ ji %50 U jiS ^ ^\.iil-.l ^\ j^^ j^ «^ *I^_^ \^ 
V Ji *^ V\.iil-.^ CjU j^l ^tu j^ tlija. 5l^ ^^.iii-.^ (A (^ lkj 

.1^ ^l.iaa*«l «4lllSj ^liiS ijjJiaMft ^j cHJi^ij (>-»jUal^ ^U) ^ j^l 

iGame Theory CjL-jjL^i ^ — ^^ ^^J^\ t> JS ^jAauJl *1a Ja^j 

.Goal Programming tj^^ ^^^jij 
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K^\ J>Jij sJu«ii cil»^ ^y.aiij j^^ui\ ii>i i^ji :(1-1) ^^ j^o^ 







o5JLiiriji42£^i 


1 


%83.8 


y^l4i£j>3l 


2 


%80.3 


sirui ^iii 


3 


%58.1 


otSLiJiJJ^ 


4 


%54.7 


jlkiVtj JfjJLai\ '4iju 


5 


%54.7 


^\JjjiS\ ij^^ 


6 


%38.5 


iiiJUJl '4Aj^\ 


7 


%32.5 


^-SL^^jJi ujjjjt 


8 


%30.7 


Vi«ii-» j^ 'AAj^\ 


9 


%31.6 


->j^>cM^ 


10 


%38.5 


JtA^V'J^ 


11 


%13.7 


oUjUl 4e> 


12 


%20.5 


«-> JUlt 4it^ 



:^ J A^luii iisJjA ^iMn'^1 ^«^) ciji^l OljLfr yu 

.lUSJUH <-ij>u -1 

•(^M» jijilll J^]j ^blSi -5 
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(j1 jl J\lali (JiA**! ^^Lii .UjJaljJ l^*-a JaUuII jjLoj (inau ^Uj ^.ia^-* Jlij 

jA_jjul) j — i^ u^^b -^ja^^b '^-i^^ *-^ (> .i.ia-ftj ^IS (JLij U^.laj 
j\ S>-JaaJI ^^j J £iL J ^^1 JkJI j^ku-j J JjS *^ jj Ls L.^ 

jL-s UiA 0— J *W '^^ -i^J^Vi J^\ ^ ^jJl .iA ^^ U^\ %\j^\ 

^ ^j:; ^i^ J ^luSV JA-2 V) ^^ u 2^^^ '«,?^' ^^>*^' ^^-2 
o^n — ui :^ J -iia^ .^s^jit </ y^i^^ sji^JU Uji>»5 ^ juiiVi i« 

ll-A j_-fr jf-*J ^ S-i^j Physical Model (^^U ^j^^^ai-j ^jc oIjwj 
.Ionic Models ^.oyyo^l ^jUjII ^L ^ jUlll ^ JLlll 

O^^iL j^ V l^j 2LiU» g^iUli *il!5 jiUiD ^ ji.V* JliA^ o-J 
J-1. ^J jl^ USjltj .JL»1\ jSijll ^^ l^ ^1 ^l^» J^j ^>^ 
4^ ^ j_^l JjiL :ilaA8 .Analog Models ^j£^i ^iUjJl |iu-.U ^ilull »ja 
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o^>- d^ lWLj .^ijii ^ sjUJi ^j^ ^^«Lu ^ij.^ jA oi*- e^j ^ 

^^-aUc ^^ ^jLkS^i ^^i c^uSfi iJ&c^^^j Mathematical Models 
4j;_a JxilL ^Uli cial^jj^ j^ c^^^ j:j^ ^ :sj^\ -uk J*^M^ ^'Ji 

t^^tiii j^» ia.L »:a jia t^Uj ^jj^ sj^^ ^ j^^i 



(1-1) u- 10 « u* ^ 



f — A**^i o-^V* .Ai^j Ai-.i jj j^u. ^ jLu^ ^jL 3U2 ^^ jj 

a^t j^t cljLjkaU SjSLJili 3L^j\L. Ax- ^j^ SjSUaD ^^ij^ pU, -u^, 
^ — ^ ^^\ S jSlUi gij^ ti^l JJ duw 0^ 0^ cP^ ••ii^^ C Wb 

A-l.iil^l ^2^ (^UjJi j-ij^i 4jla tjiii^li (jttiLj .yic 2UiS2li cjjlS VJj 
>3 5I 0-^ (/^^-^^ t^WV* C4j5» J-ii-j t5l«2 A^ J\ d^JSl\\^ 
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6jj^ ' JU?.j Ujj ^y^ 3 JJ^^ ^jW^un (1-1) Ai^UJl ^^ -U& j^j 

• 



UA. 



_lkijj ^Ul£j Jfii 4JJ^ ^^Laj]\ ^ UJjUjSi J (J-ftbuli jU ^Ic Aijufljj 



fj^ jjJLal\ tjLaJ {3jUJ^ 4^W^ ^J>u3i (jj^ jLoSLj .l^A-a *^jW^ ^Juia. 

J_*^ ^jaW ^U^ll c:i3\£ LoK jil^ IjjIS-j WjUx ^ij^\ 0^ ^^J -^^^ 
L_A^l*jlj iU£— Jul) di— A ^jju 4jla klM^ 2^jjbj ^LKiJU jj^l ^^jJ ^^^ 

A iLu U J:U Ajc^uu J^a ALjLj ^^j jytj-u J^a^ *_i^ o-iJi:^ <^j ^^'y^ 

^\ 1\<: .tA\ 4— ijj«j i^j^j ^iS .^j^»x ^iiSll <uj:G Ji ^L J (> ^>lll 
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J— fr i J t T fl j jjijL-a ;^Ijj J^ W%J W^ ^5!W1j ^jjSIIj <J»l:iAVl *^ 

.Sjjj£ Ajwj^ ^^'j^^ 

Cli au S^l& -Ulj jUj ^Jjyt ^ULiAi) tjl^l *JL^ i^kj J^ 45^ J 

(1-1) ^^ — bU^I ^jla J\iai\ Jjm- ^Jxk .Objective function uj^l :11b ^1 
5 :i^L^ bL_lo ^ Vioti ^tl3j 4jl£ 13) ^tij7» ilSUaJL t3i«% :bS ^j^j ^y^, 



(2-1) 40 > o^ 



(J Cj ^ Uj^j '^^ 40 4^ J ^\1«J^ ^^* OlcUH 45^ J AiLftj 
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XV . J .5_<.U.j i ?Vi- S^J JS -<«:", t?^' PJ>* J^ t^ J'-^' '""^ 
a_^t3V» 3l— SlUl JiL,j igii-« ^l^j <> '.^j E^iiV 3-J»i» ^^^' 

1 .i .Uncontrollable Inputs W^ S>U1 u^, ^f3l^ ';^:>li^' H ^*^ 

\_^ i.l_<. ^ A2>i-.j Ji^l fS^ t^ J 0^, V ^^> ol>iJI ^ 
J.. ... J^ .Controllable Inputs \^ >i— 1> c:i5li.iJI ^1 W^ JU»j 

. ...< cj.^ ij*-^'^» iTjljjiUI i^) jUi U -.jUj .J jilt ^'^ J^ -«'^' 

.Decision Variables JJBI liljiil. 

J , A. a ;■.;■« li^ JjiUI J Itjlt jWJI Cj:)UaJ1 JJ.ia3 U-c <_i^j 

■ >, ,^; \^ Jo :^y y^l Jjja> ^c^>.?-.j «U.J«J1 yb ^ We >i--l> 

_a.>Jl J_jJau jL.i U* O-J •S^>^'^ k^\JJl CJU>-31 .iJia:: j^. 



^^\ j^^\ c> (2-1) fSj J^^ J^^ -E^^^ <5^) ^^'^ ^ ^^ 
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>^— ^. V ^\j ^i .1.1^^ 6- y C5^ (^M) gniJl ^U^V <^\Ui 
J acU,l_^j j\ ,^ j^ ^^^ ;£^, ^^^, J., ^^ ^^^^ ^^ 

^\ij\ ^^yj\ j!sU J, cj\^jfi Ji o^oi, j,y ajU :(2-1) j^j JSli. 










y^y ^ ^>ai <xi^ ^^31 ^^^i j^ :^ .Deterministic Model 
^-^ i^-^J -J^^' f^^j SjUJ ^u^iaUJI jac ^^i diijjiUi ^! ^ 

^1 u! — a ( j^-^i J=^Vi c^ JsVt ^) >s V J iS^^j C)j^m^ :Ujjxx 

L-^i^ A_^ j«2xS Cj\£^ c^I^v^I oV^ ^ J.U5. ^Uj ^:i^ 
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li_A ^la ji^^JBI Ja.V( 4^ >3U lui>. OjS3 o' J^2=^ l«jlj 4^> Jiii 
0-j .Stochastic Models ,/-i^V» 2i>^' ^-.l -g^ t3ll"> ''^^ C^-**^' 
^• ) <.j JJL^ ^ {JS^ua iJUli .tJUl jjil. CiljjiUI .J* i£-^ j*^^ 

(Ljk t— J-\-3j jri>.3 <#^ L>i* I^J X^!^^ ^ U- '»*"' J ^-^ ^^- i^' 

:a_«. ,^j EJj— 3ft li_Jh ^ a^JI ^<>i-» J ^*i- (2-1) ' (1-1) 
C\e.\_^ Ai—ej iiilcU 5 gSi-» (> S.ia-b i<»*J c'^1' ^J^' Ci^\^ 
10 g;l_i5j i^ S:^j JS 6- i5i»-J' PJ»J '^^ 40 et!£Al ^t-" ^» 

Sj^j ^LjSSV fJ^^^-'' i>J^* J Jli-ft Ji#- t> li^J* '^1 CJ^J "^V^* 
^>^j i^> Ujij^ ^ 0^ ^^ •^ t/* E^^^ oi* E^'V^ i/ ^.iii-Ji 

^3L-x5i^ (J-a.j 4^^ • J*Ui2l^ OA *^^ ^**^J .yUSa.1 U3>»3 p^-i*-' 



^^ ^\ J^\ ^ Jxl«2l» 4^ aSSlin SjlaaJ) oJ «CiUWi» Jtacl-3 
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(^tiaii :yiii ^ti^yt cjU^ui)4o t(g53Ji t> s^\j s^j ^tssy ^jjikJi 

S^LJlli .-4_j)j ^j^l iUaUj ^J «^ jj^ .:LLU» ^^I ^^ ^3^1 
o' c ^^i E^J^^ ^^ f iM t/^* Ji=»-^ oj* <-iS^ tiA Jl. ^^j .^ jj^i 

^ J ^\ «^ Qe. j«j ^^Lj J>oj Jjuajj ^jSjj ^\jj!)11 ^\Ut AJUa^yi 

^ ' "S ^j c^L-Siytj 4<l3ljl utaJi ^ ^^^ ^i •^ Jlft ^ J>k-aaJl jklL 

General A_^*lc. jj— -»j • - '-* j; J_Ja-J) Aji^ JllJ^ (Jja**i ^^Ua .^n^^ u 
:^^\2llS ^^» c:i:3U.LJl •3a ^ (^J j^ Notations 
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(^ J - c-j : ^Jac. 



^ us ±S1\ ^b ^tfusjj 



ia ^ (>.£ 



.^^jAjlt ^^.l^JUdlj (lil^j^l jj[i£j AiLoj ^^^ «2UJj iatp h ^ 
<— -alA JJP'J ^ ^ij >> i.i S^^la^ l^jV- Jjj^aJij (JlibUill ^1^ »J^^ J QJJP^ 

Q — sAj ,^j^L o^uii j\ Q^^\ o^ hi^y. i^ h^j ij^ o^j 

^ i^j !1 ^ jili 4J-j oiLt* ^iSJLJl CjjIS )ii ^LuaU. IjJL »;^-^ jjfr <iili 

^ij__*jl^ ^^-^ iJL-liU Jjj^ ^ .CjUUjI) ^> ^^) JJ ^tl^ ^iUiJi 

l^l-^ J-^J .«:lal jljjli ,>L^Uc 4> jx-alc 1300 ;_^J i^ 25 ^^J i{jj) 

J-^ (J-^i J- 4^ :L^U ^j^ iijljUJl J^l s^ :L^1 ^j. JllJi 
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».i-^ 4^ — i cjUjk^i ^ jjjj ^1 j^ ISA i>j .cjUjUaSI ji CjUUJI 

.cliljUjli ^1^1 ^^ ^J ^JL^U. ^iL^j JU^l 

jL-i ^3>.^l lig — 1 ^pi\ cjUUII ^x>j i^J aAog i> <:l^Vl L-ii^j 
Jj-JJl 'Jlilj^-il^ ^.^L^UJI ^1 «^ J\ dj-^J^ Jl^i ^jSj J ^^3^1 

tr-^) s?-^-55 gs^b u- 2^^ i> Wti^l SJ9^^ jJ^ cjl^jil ^^ J) J>^i^ jA 

*^LJ3 4^ urn* ^^j .:uj^i oi ji jSii ^^imj ^j jiiSi^v ^2)>aiii ^i.iii^u 

CJli_^j31 ^.3 a f^ j«j ^ ( Ui ^^ ^ijx^ll f^J J^W (Jir»-Jl ^jij ^ji 

(J- JJ— iloii ^ilSa-a ^ ^jfr fj^j3uS\j Jla-Jl >jL \%a .^_^ ^lxl\ ^ ^Laolft]! 

^^-jSlI .1-^^ J j_Jj .; iUall J ^J\ <> JS ^ ^3 jib ujUau ^jLj 

(>a^jp l^ 3ls ^ijAill ^ oJj>jxll JjJlS) ^ (JjI£ ^ J^ilall ^^^j^ll 

JJ — ic Uj5^ ^jc jlaiSI v-«jx^ t^Jij Infeasible ^Ij^^a jjc. ^LaS 1^1 Jlirj 
^j^^l ^^ Sjj2.j>J1 jjjSJI ^\£ JjI£ ^i diSlS iV) U .(t-i^i y\^) ^j3\ 
^ Ul^rt ^ jiuu ^ J Feasible ^i^^l kj^\ ^\ l^Jc (311^ ^t o^ jla 
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^ L_l«Jlj iljU-l» Ji^ LJ^ (2-1) fSj Jj^' -»*4J •^^^^*-'' 'J-^' 
ntij :utla^\ iLjbV^ «^^>ail (>j«2l\ J^ s»^^ ^^ t/« W^J^ (^ 
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^\a^\ ii^-L. ^ J ikUlj a1j\^\ J^o. ;(2-1) ^j Jjo^ 



(2bcL«40-2a^Ua]t) 



^ 



r*^ 



^Ujytcit£L«4ju>.i 



ji^ 



10 



20 



30 



40 



50 



60 



^joHjuijJl 



20 



40 



60 



80 



100 



120 



2lLjLJtCj)jt^t 



8 



10 



12 



m 



iS 









— a. JkJl aJ\ J^j5 ^_5iJl JaJI ^^il^ ^ ^^\ Jl ^^^ JJ^i J 

ji lM u « (J=Ji ^jj*- (^Ut ilKJIUJl 4> i j^i^ U J5, J^2) Sj^ 

cijj3u__^i JaJ) t_>4ij ^] jS ^j^l J jla .US^ l^ (2)jSj jS^i Je 
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-Jl^-ali 6j\ jS jUjIj ajL U,iifr ji^ ^1^1 CjUji«xJ\ ^2>* jJjSSl^ ^^ -^j 

(^j\jyi ^jVi'.nj ^llaa**»Jj ^U^ ^ lJjSj ^^jbj jjjSj Sj^^*-fl ^^ jjaJ\ Jc 

J jKiti a jUwj 2LJLila3l Ja.i>J\ (3-1) ^j J^^ Ofl^ • Jj*^^ ^^^^ 



AlCtlfubyJ 



I 



^VjJt ^i>J» 3a*J 



^> J>a^lj «:^uW^ d^l 



sr^V>C^j*J'J^fWfiJ» 



jjj&Ji iti^j i»jipj 
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ii\ 



^W(v>ai/ 



D JliejVj jljJall Jjt^l Ch\jLuLJ 



J— a.i. 4>-C. I J iC- jA j\ jili tfeiauj .AUs J ^jlll ^Uj t^X. ^.i^ ^^1 

Cjl J j«iH J_jJasV .il— a3» ^^ j^i ^U3 ^ ^iUs Ul ^ o^j J jilt 
j_A ^\ J^\ Ji ^U*-^* Jj2b ^ JJ^ 0^ tiJ^ > ^ .^il^l 

.^^1 A^t^ ^ :lkju11 ^IjD jk^^^i -1 

.^LKJUll ^ JaU^ 2Lj|^^\ JSl^ ^^a^j hj^ -2 
•Possible Outcomes j^jfi^j (^j^ ^1*2^1 ^^^ .^j^a^ -3 



-33- 



. j\jSl\ iUj\j ojUa.^ ^ t^il\ ^^^^ c5^ "6 

,ij Ji ^^JJ .1963 >^ ^ *^^J M^^^V^ claUaLftl (lajtlia ^j-Jil (juA-^Ail 

Jj t ;^U «_.jLft J— A J ^-ia. ^alft ^\jjj ^Lij JjS jUjt ^K^ ^jjS\ cTiaJla 

J_J\^ *i.!iL_5 2i£^» ^U J di^n. ^ tijij •( JjSft SjkiJi) S>M1 

1 x^N^ ^J (illij (ej^ ^^) ^^^ J^) f^^^ J^ -^-^ ^iua- ^\S) -1 
1 \*\^ i t^ J (d^j:i^^ "^^^j ^^ J^ ) 'T^^^ J^*^^^ AijuAA ^LuaJ -2 

.(:^\il\ ijlaiJ\) ,jLj^t ^uA\ ^UjU <*U ^^j ^11^ (^^ -ulSJ ^;i& -3 

(5^ U S^lfr J (^\iSl S>iJ^) i>-3i ^ AJb cjIL ^jj V ^j- ^^tiSLj 

tli »13a ^^ Vr^c- JJJ -Stale of Nature ^\ ^l^^ ^^ J-Sa-J^ <JiSjJ\ Jc 

:b^\ ^SLftll (iuaL (5^j-j ^j lij <il c5 jJj •» Jj* *bj <> ^^J fi^asj ^^ 

%J .n^<; A n> 180,000 1 AjiS SjUia. ^LJJ J 0^ ^>^^ ul^ -^^ 

^\ ij :^jJ51\ i^jj V:^ \J .^\ jx^ ^i*-a-li o^ I^Uj ^U ^ ^U^ 

jj •■^"^ ^ •j --'» ^ ^^-^^ ffJAAi^ lU^ <3 J*^^ D' J<-^ J ^^^^ J j-la^ ^luAA 

L-AjJlS ^L-jsLuo SjL^-ii (5 Luj iAjja. 100,000 *>iS UU^i lauj ^j^\ 

»j) ^^1 4jU ij^a^lj .^Ji^l ^Sloi! ^3>JI tfc*^ f^ ^^ t^ <ua20,000 
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^i ^.-^1 l^ ,311^ ^ij ^U! ^1 ^j*^ j^ ^^^ J^l^ . j^i 

J ,^-^ ^ M.U :ILL. J\ ^^A^\ V:^ j^ Conditional Values ^j^\ 

dixLJi lij VJ ^L^i> 200,000 *ja^ Ul^ Ljj jLu ji Vi£^^ V ^>iJi 

<-^ V— ^i^ i:i_^ J iguiJi cUij j^i j\£ L^ij ,^i ^ ^j^^ 

Decision Jjili Jj^ ^! -uk ^Ik, Jj^ JS-S ^^ l^ ja«aJl ^a .(^1 
gs — * ^^ J*J^ .payoff Table ^ij«]i Jj^ 4Jo ^5ilaj U UUl jt tTable 

:(^ju\J\ ij^^\) (1-2) ^j Jj^l 
Lk^ (h5 ij:rj J* j»yJi Jja^ :(l-2) ^^j JjJU^ 



2a«4Mituail3ll 



&iAiij.AimV3>.j) 



180,000- 



20,000 - 



glilt JiA^ (3>u3l 



200,000 



100,000 



J^IJLill 



j«-*.J-t jj-^" Ai.A* 3uUi 



(»j(J-l jji-tf (*i-''*^ '^^^l 



A|wa> (^i <A\i\ ^Js- 



^ij_uu3l ,il_li jUi£.U t^jbyi ^U ^ iuoUij i^liJ» s>5J\ U 
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:^lj5JI ilpJb SUUWI OlyJ> £'5^' 
'<-^j (. ^^ ,3-Jb cj — S>u U Sj\& Jjil\ ftia^l cj:il\ J j2) j^^j t:^\ 

MJJxL^\ ^^ a ^Jj <^ 1000 «iSllo3 <iij! JjL Uc-J J\laH J^i*- ^^ 

U.n ^L ^u^j Sjj^ ^^ J^V^ »iA jloSL-l jA «^U ^tlali (JSi^kJi 

%100 ^i 3jA*i»i« ^\^ Jj^ (JS 0' J^J %10 ojJS Ui^ ^-^^ i/^^ t/^b 

. j^\ ijjlfr Jj^i l^A (^ g-l«J vla^^ j^ta\ lWI j\S5:3 cjj*- jiSSL «^la 

t>19Jt J)^ (^ jt>Q]t ^\»st .^^Uii t^i 

>-A j ^^^ a 5 (^j t> J>-»:J\ ob *%50 jA JsH H^'*^ ^i-*^^ ^J 

Ji jj'l 0-- p^>— o. sJS ^jj ^1>S«.1 Jj 6/1 » J-^ <J^^^ > ^J^^ 

.Expected Value ^ jIaJI Xj>M ^ ^3a*j J JjUu 



-36- 



Aj uill ^^j ic /c*^ i^LcS t-iiia 4jIc. ^j^ ^ t '^;^>ti ^uA\ JjaiLuj (3j*^' 

jV dtLJij 6:uiaJ\ SJJ*^i ^ J^ ^iiala (^ ^.a^i JJjS A?-^ ^Ju-ax ^Ujj ^USll 
.-Uia. 200,000 o J^j c^ (^U:-) pj J^' ^ (5*^ Ji-^^ ^^ 

sL^i ^^ iuxSij jisSfi >«Sfi u^j .3^u-M ^1^1 J^ Ai*^ o^ ^j^ 

Decision-making Under >-JaaJi J — ^ (^ ^Jj^ Ji^^ ^^ U' J^ -M^sJl 

.yUil DJiA J] jkij Uc^ .Risk 

.Probabilistic Decisions AjlUla^Vi ^i Jj^ t^-**^ ^ *-^^ ^^J i^jVLua^Vl 
j <-j ^ 'ttj 2ii«ia^l tJSi^! (> ,Xi& AiA tjjSj CjI J jali ft^A tfc ^^J 

iu:a:A\ ^UjSII >;^*" fuuajj «Jb j«j ^J^ 2^1, jjaji «iiJ3 A*S^I ^i ^»j]swj «.-ij1LJ 
*i\ij jLui.1 ^ 4hJJi oi^ iiajj .Expected Monetary Value (EMV) AjtSjlLail 

.4jd^ ^^ <^ (^1 ^^laau (^Jll JjJuH 
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^j_J1j jA^\ Jj^i JS-) X^jJiSi Jul j«i\ Jji^ (^ iTjL^aa. «^1 jl 

^ «j ■■> «^l__a Jxoa^ <-iS>a (JS ^j.i^ (laVUi:^^ jjlc- <^iSj *(«:j*ila JUjJI 

(J_-j\^l ^^—A J Aij JSl ^jlftii ^^^ ^-ajil^ ujL«:x 6^A*!i ^L*uj jakL-5 

:^1 ILbUJl 



- J:!J^^ S^J^l 3uj2ilt 



(J ^"^^^ (juij <1 ;3>^^ Lf^ ^^^^ JjiXti"! ^j^& ^>a U^ "^^^ ^lulla J^i 

(^ (J j*-6j .^3j uJ\ ^J ffJAAll Jjinil ^y^j ^ y^j ^y^\ cjSjaH (iaji^ 

.%50 © J.i — iu Ufri- (J^ J4*-^ t/^ lsJ^ o^y^^ t> ^^ ^j-i=^ OVVaI^^ 

A A%1^ (3^UJ^ Jj^^ (^ ^-^J jl^ CjUjLuJI ^\:i^liAi Ufrj 

.A^ 10,000 -(%50)(l 80,000-) + (%50) (200.000) 
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.-^^0,000 =(%50)(20,000-) +(%50)(100,000) 

.-Lj^ >- =(%50)O-) + (%50)(>uo) 

U-r. ^ 12 ^Ij 4^ 40,000 ^^ ^Jm ^^ ^ ^1 J J^a^r^Lj 

ji {--u^ ^U^ ^^ J c:,^ ^1 ^ J ^i ^^^i^ .^^*11 j,-^! j^^ 

cjbl — M^i ^\ij ^ ^^j ^^^^ .^Ul ^^ ^%^j:^ V^] ^3Ua 
Jj.1-^1 ^^ j^__k, j — ^ jj^ ij^^ ^ :l«S^1 ^jAiSi ^ojiU ^Ui 

(2-2) fSj 

MJ'j iUsi* *J5lji» iltjjb. o'ilUtf-l ^ jl^» Jjjbr :(2-2) (4j JjJi^r 
.4«i^i ob^cLiJU c*lt JTyJ ii»5jsl» SiJiiJi 





2d«:batua2t^l 




^^IJlA^V^^t 


^lJl( (JlA^ ^^l**'^ 


JjtJLdt 


10,000 


180,000- 


200,000 


jl-*»>-l jj-5 Jl '..ttf.* iuUJ 


40,000 


20,000 - 


100,000 


(»Ji»>-l ji>i-^ AUA-* i«lij 


>^ 


>w» 


>/» 


^**A« (^( i*\ij ^JL«; 




%50 


%50 


o'ilUis-l 



*^L-l5 J t5— ix-^ .V ^i A^^ JUiL U^ Jj«ji (jlS iij L ^tili i^jSJl <a.j 
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^^ JJ^\ iU^l ^ iiy^ cij*- JH^^ y^ ^ Ve-^ <-•>- t>^^ cliUjU^^ 
I"-, -tu ^\ cjul clijS I j) J ^o^j»l\ y:A Ci»lL :>^\ JjL (J^ Ajia. 65000 

(laL^jljuoiJ ii «SjlJ) ^LuSli Ua J ;>oU jJjaJkuflA (JAJ j^jIj J Ua UiLs-j 

J_l3 i ^^\ iuJl^ J tThe Expected Value Perfect Information ^\£2S 

N <i .The Expected Value with Perfect Infomnation ^ Ul^^ ciaUjk-J^ 

11_A J nil * J J— 5 ^iL-Aj^ t^ ill — «ii> ^^ ^^ o' 0^ (>»J«^^ 



JjVl Oi^l ^'>Jb- 


oVU:^! 


X Ju^l JjSfl 


^jJ^* (^ Ji-^ J*i»»^ 


...+ ^^B ci»^^ ^jJb- * 


z^'^l^S: 


< ^\ ^liJl ^jH t^ JiOe J^t + 


(jipi.^\ *i.jJb- o^NU:^* X 


J^t j»^SH ^>t (^ JiJ4 J^^ + 
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.cjL.jl«Jl 






L»-j«-iJl oU^ ^ (1-2) ^j Jj^l j^^ii^ u.,^ .y^i^ liUjkJl li^ 
:U.\S11 oUjluJl iJ^ ^^t u^ ji^jj ^ui 

J-* eiS^I u ^ Jj^ j^t oji ^ttll J^i^ uij^ v-i!W U ^,^ 

100.000 - (%50)(jL-.) + (%50) 200,000 

,^-Af. UL^ a.isii <iu>^ jt ^ jjai uii3i ji y liA ,,i«j 

*;r-A 'J — » u' j' <^^j' i^ jljai tJ* jljS3 {^5 IJI JL-^1^ Ajia. 100.000 

.U.IS1I ^UjkJi jt ^ jj2i iiis; ^ til i^ j,^ ^, ^, 

j),H^l iU3l ;^ ^jiJI J3U1 ^^^1 :i:J| JL^ ^j 4O.OOO ^ ^^1 
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<^ 60,000 " 40,000 - 100,000 

J \r>. ' sSjla J j'if «^^ U^ -i^'^^^ i-Ul>60.000 JA U.\^\ tliUjlxxlS 

. jii^^ (>ajfr t>aajJ 3 «^^^*^ "^^ C5^ 

lib JuJl 2U>jflJt 5^1*3- 

^^^ :L-«5ilJi ^JiSiil ^^ ^^^\ ^^"^ <^l-^ ^-^^ c5j^^ -^^ lJ 

Expected ^L^i^ali '<-k^ ^— >^ ^^^ -^ ls^^^^ ^^ ^^-^ e^^ 

^ \U 1 * ULp^^ ^^\j - ajL^\ 5j^jil\ ejU-^j .Opportunity Loss (EOL) 

j\ ^U-*]\j JL.^\ ^Uii j^ e^jS^ D^ ijii^ ^5^1 Ji^ ^Regret ^.Jiili ^ ^^ 
jL_iLklj ^1-jS1\ ^^.-fr O-c- ^^1— *SU11 :L^ jiH J^U^ ^5^ 42 jUa. ^ (^il\ 

.^UaJ\ U^\ oJA J\ J^ bfrj .(Jjjij Jil a^tS^Jl :iL:bJi a^^jil^ 

3j> t> Jj^^ \1a J^ ^ .Loss Table SjUsJ) Jj^ ^^^Ij ^^^ j* 
a *.\1, Jj^ Jxi»a'S jUa.\ (»^ Oft ^lilill J ^^^ 5uuojii\ SjL-i. c-jU^ 

Sj .n^ vl^ cMj -^^^^ f^^ ^•'^J ^^^^"^ "^^^^ ^ "-^-^ ^ 

A2' 



giUiill c>-J- <5-H^ 0^ Ui^l eiSI^I 0- ^^ JSI il^l ^^ 
200.000 ,^ .^ g^iJl Ju-i ^^ j*_, JjVl 0^1 eiS^, jt ^ 

f^ j-^j ^Ljai j.:^ ^^ ;,^ y .-.A^ ^,^1 g^ ;U1:^ 
jL^I AJU ^ ^j ji^ ^ 4^ j^ ^jj ^^ ^^ ^^ ^^^ 

(3-2) ^j Jji_^l j^j,j .s_^ ^_^ ^ ^^, ^ ^^^, ^1 

.^iJi. j^ ASjii %j i^ja ij^ ,j^^ 

c-lfc 4^. JT^ ileoj, i^^, ,ju* ^i^ ,(5_jj ^^ j^_^ 



eautjMigVd>ji 



180,000 - (180,000-) ->^ 



20,000 -(20,000-) -> 



j^- ji-r-jL^ 



ji^ - 200,000 - 200,000 



100,000 - 100,000 - 200,000 



200,000 ->*- 200,000 



.(4-2) pSj Jj^l ^ 

c-ib 4^, aryj a^, i^^j, ,^1^ j^ .^^_^^ ^^ ^^ 



SdAJSklluAljlt 



cpU,Jl 



180,000 
20.000 



%50 



J«A^i5>^l 



100.000 
200,000 

%50 
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:(2)f5j5ib*JV 

,^^ ..^ 3,^ ^ il^ i^JA ijH^ ^>1' ^' ^^-^ f^' 

:^a\S %^» 2u^jii» Sj*-^ ^J^^ ^* "^^^ '^- 

.4^ 90.000 - (180.000)(%50) + (>-)(%50) 

.^^5=^0.000 - (20.000) %50 + {100.000)(%50) 

.A^ 100.000 - (ji-) %50 + (200,000) (%50) 
60.000 ,^j ^>-l» '*^ '<^^ '-^ ^ ^"^^ "^ ^^^■' 

^, ,., . •■,., ^u« fV^l jA c**^- ^i*J' '^ ^ J^*^' '^^ ^^ ^^ 

^1 ji- Uu A^i^ 60.000 c^\s y-\ssi >^u>-n ^iU Ml J ^"ii 

.y^\ a^jfli ijUii ^>3\ M5 ^"^ 



u— • 



*±J'^j i^-^jSJ! ^-^^1 :L.^t ^li \^^i^ J ^^ j^i^i ^,^1 
l-^^ Cj^j ,UA^ \jJi ^^ ^j^i ^i^^i 5^1^^ ^^i ^\ ^.tuia. 

V-Sj^ lU^S:^! ei-JI^ tliVUS^Vt •lA JU jjL J j4^i jokLoy V 

^_*SiLJi ^jiiilt ^i ^u. ^ v:b c^j ji jSli 3U5i ^^ ^>Vi ji^UJI 
W-iS <^i-« ^^» a^lLJi 5iA Jlo ui>5j .%iJj :L^^I s^Uk ^ J] 

L li ^ l^^l^iJL-l {j\Jl\ iii.) j^ 0^ ^1 j^\^\ ^ ^^ ^UAj 

•Maximax c^^uoSIl •^^^ "taJ jj^i -i 

'Maximini Uj^I ^j.^^ ^L^ j^f -2 

•Equallyfikely ^5^-^^ cliVUa^Vl -3 

•Criterion of Realism ^#iSi jD jUa^ -4 

•Minimax (^ja^) j)j^aJI ^u^ Js{ -5 

jij^.^ a.^ J — ^ J^ ^^L U .(1-2 ^j Jj^) j\jiH Jj^ ^3, 
Jj.i-9^) A^^i il^jiJi s jUa. Jj^ ^t.i£:i«,i i^iiki, u sjIc <jU t5>ua2i 
j_^ Ci*lk j^j :i£^ jc; A,,,^! ^U-Jl •iA t5ik3 ^:,V» Uc.j .(4-2 ^j 
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tMaximax (i>a2]t ^^jbJ) 2u^ j^ jUaa -1 

^J ^^j^j <^ilt lSj^I *^^ jV»^^ f*J*i JJ^^ '^^=^ 0^ J^^ ^Ji^ASsj 

jxJSj Jj^i jj^jdj •Optimistic Decision Criterion (^^liii^ J jSll jIj*-^ ^^ 
,cj*lla :uJ\ ^jij o^Uii l^Jtl. ^ jU^\ \iA t3^ (5-2) 

CjJLt JL^» aryi. JlP 4^j^l ijJbUi i^ jjSl jIjw J-Ja3 :(5-2) {►ij Jj*^ 





saoMit^t^i 


J^ULd) 






200.000 


-180,000 


200.000 


j^^J-t js-T Ai..a>» UliJ 


100,000 


-20,000 


100.000 


jtjsj-t j><w> A*--*^ i>»lil 


>^ 


>^ 


>-» 


a^mo^ (J;\ oUi ^jLf- 



'"* >^^ ^\ ^\J «^ 4^iuj .Ajua. 200,000 j^j (Jj^ J^ (jy^\ ^j^\ 

^jx^ \:l\ c- ^j*Jill J^ Uj jj4 f>^ C^) h^y*H 3 ^^^ ^jVi i " > "j j 

.Aja^ 200,000 
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jUJi i:iA ^Jaj Ufrj .Pessimistic Decision Criterion ^^jtSull JjSll jU-a 
c^^M^^Jp ya3» ,J^^ ^WjTsjWj^M :(6-2) ^^ Jjo^ 



«>a!/ijbk)i 


aa«29Kiiu)ii3ii 








JStJL^I 


180,000- 


180,000- 


200,000 


pji*i-l jj-T Ai^4« 3L.liJ 


20,000- 


20,000 - 


100,000 


^jt*M j^ ^^-^^ ^^\ 


ji^ 


jLfi 


jL^ 


^*,AA ^1 oU| ^JLP 



(..L. 



- JS ^^ :U5 JSi jUSi.U V jt U-S y (6-2) ^j Jjo^Jl ^^ Ja..:sLj 

t Equally Likely Su^LiOll CiVU2»*^ jUm -3 

<J LJaj ^bl\j Laplace u-i^V jU»^ ^1 Lbjl jUJI U Ja JILj 

f J-^ J j-a11 x-AS^ ol^ jUxll ii^ isSj |2Jj .5^ t> ti^ J^ ^^^» 
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J -.^j ,d_ii ^ ^ '-iji ^ js^ iaiJ^ gitisiio u-^» i-.>-» mV-=4 

.(7-2) fSj Jj^ ,/ jA ^ '^-l^ ^' *^>^ 'J*^ *> ->^* 
c*lb JW-J» Jf y> Jf- kj^-^^ Ci-iUs--!!! jgw jJ«J :(7-2) fij JjJT 





SdAlbiltJAtjil 








JiU^» 


10.000 


180,000- 


200,000 


j»*J.^ j>^ ^i-a* i*\i! 


40,000 


20,000 - 


100,000 


p^bJ-i >fc^ ^i-** **^ 


-^ 


ji^ 


jLfi 


^^ (^1 i^ttl f ^ 



20.000 ^ (l80.000-)+200.000 .^,^^^,v;. 



10.000 - 



40,000- 



80.000 (20.000-)+100.000 .^,^^^,^ 



>^ + >^ 



a^«^ltfga»fjp 



^r^ O' 45^-iJ .^u?^ 40.000 j^j^J^ J^^ jW^W ^ ^ U-S ^j 

..a^» gSlJl ^^ j^Lua ^ix-a^ frUiJ ^jSj (J ^yii^ 
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tCriterlon of Realism Sujftl^St jUjm ^ 
^l±kl^» cP»>j . Jj*i^ ^^^ <^ e^UnJi j£.jLJij JSUUl J^^i c«^ tS^jJ 

4-^Laia.J J AjjJj jj*i£ju J ^^ jljSSl ^iila jL«j Ail jA jUxxll IIa US l^JJb 
(O^^ J V^» U^») (a— 1) + (O^^ «^ <^>AiJl i^l) a - jU*l»2u4a 






(0.8«a) 


aUjMlluAl^il 


J^LLJt 






124,000 


180,000- 


200,000 


^\j^^i^lM\ 


76.000 


20,000 - 


100,000 


^fJtJ~\ J^ ^UtiU 4^U| 


>^ 


jL^ 


jLfi 


aJU^u* <^1 oUj ^JLP 



J_^ ^L^UJl ^^1 t^Uau iLoS V J \d (8-2) ^j Jj^t u- -i^^^ 
:^\^l£ ^LJl ^^UJI ^h-\*i..iU ^>al^ i^^^Ull c^Lii^ cS^j^ Oc JjAj 
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(l80.000-)(0.2) + (200.000)(0.8) = f^^ J^ ^^^^^ p^ 

124,000 = 36,000 - 160.000 = 
(20,000-)(0.2) + (100,000)(0.8) =^^* Jtf»*- ^^^^ *Uj 

76.000 = 4,000 - 80,000 = 

( ji*-fl)(0.2) + (>-) (0.8) = «^>-ai t^L ^IjSlt ^ 

>-» = 
I Minimax (5>w»2)t jtjjbJJ <^^ Jbktl jUjm -5 

^ fc-ajiil jUtti ^j^ Jic^ ^JJ^ jUju. jA jU»-ftH *iA J JjS 4> Ufi 

^ — uaji!) jjt ui^ ^juaUJi t^j*-oili ^1 ^^ ^-ajS jS J^ (^^3 JjijK <^ 

iLJLiUI jSL-oJl ^ jjSI jl^b V j1 ^jL j\^\ \1^ ISsj Aija lilj .%iJ^ 

(J^Jb!^ t^l J^W <^^ ^ f J^ ^ ^•'^ (^ iif^ J^ <^J %^^ ^LuajiSb 
c-ulk ju-Jl iTy* JiP v^^t ijJbJJ ;^i*!i» jJ-» jLm jsjkF :(9-6) ^^ J>br 



UftiAJt^ 


SiUSMliuAi^t 


JSU^Jt 






180,000 


180,000 


j^ 


^1 j^ ^j^ UVil 


100,000 


20,000 


100,000 


|tjii^l jB«-^ ^;.tf« i^U) 


200.000 


>^ 


200.000 





Lj*S UiJ ^ (4-2) ^j tJjUJ^ Jj^^ <^ j*^ <^b ^^W^ ^Lufl jili S jUi: 
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(^LJj U4_ic. ^^^ ,%^^ J^ {^^*^) <-b^ ^ LSS^*^ C5^ ^^ J^ jW^^ 

.iLJi ^^i«jj .100.000 ^j Uiuall ti>-fliXi ^Lftil^ J^Afr ^ ^5 t^ jUa.! 
^L-^ ^L — uulU Ad^) j^^^^^ xli^AA p\lii »j£j Ji ^ji2ilt ^^Ic. (jt jUl^Vl 
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OUa^i Ju-I Jj!^ l^U ^jjj .S jUaSl ^ ^U j^ ^^ J^j ^ulUl 



ojja IjsL^ lauj (3Aa^ Aja^i jUVi 6^ (j^ (cdj .S^jaJl ^UU:. ^b-ULj 

j_js1 J Ua i^ uis (3>-li J jl t>ojUli (>oU3i j:ju. Ajia. 10.000 

p\j ij U^IJ ^^ kxi\^ iUa^l jluiVl .<?i?BOOO Ia j^ ojLi»i. «lj^a^ 

L_ajj (3 J*a^ lA^ ^^ <^ t/^ J ^^^ <-5l t^*^>*« 4^1 C-LuiU. ^UaJ 

Ajii^ 4000 Ia jjS S jluaa. (Jji^J *U^-i-« c3>-^^ U^ ^ ^^ 8000 *>fl 

U^_^Ua »^ ^^^ ^J^'^ ^^^^ Ji^Vl Lot .tff^nio j^ (3j^ U^ J^ 

VAaI^j u>t U«j1& i-A^l jll J^^l jA Us J|JS9jaI\ !^ ^ S^ J 

VAllaJi oiA ^^ AJ X-ai*- (^Mi J jill jA Uj 

^LJbialo ^ (Ij1.^mJ1 O^^^Ul Jo^ Ja^ ru9 ^ ^yLLu-A^ ^j JJmJI jSij '2 

^t-JAJ ^1 jSli jA JjV\ .^j ^ l^JS ^ JjijU A^:^ *ilUAj . Jjjl 

J J\i1! Lol iASh^l Jajaijlla (Ja^ n3fiJ ^l^t jA _j\j]\j ijjuin jw*^ (Ja^ 
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' ^J '■ " Jl tJa ui^^ j! t.iJ^ dj^ ^y^J UJ^ U' U^^ Lsi^ A\a')^a\\ 

liVl — ^iskt i jj — =^lj 0.5 t^ l^JiA ^iJJM tljVUla.lj 0.2 6j^ JUua.i 



2d«:bklt Jaltjlt 


J^lJUll 


tK*"«i>" 


JdLMIjJU J[fUI 


»u^3>«. 


40.000- 


25.000 


75.000 


r-^ij^> 


60.000- 


35.000 


100.000 


l»j«fcJ-t ix-.ji« J< 


>^ 


>^ 


ji^ 


jUii-Vl^ f U3t ^JL*^ 


0.30 


0.50 


0.20 


oNL.::^-^! 






^LJudt iJjaIG V ^>uf 


^LLUt Jaa2j ^^ 


CilJLalt 


200.000 - 


300.000 


(') 


100.000- 


250.000 


(V) 


18.000- 


75.000 


(O 



?jj^l lift A^i jj c^Jili J jaii ^ jj jA U (i) 
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^Ui (3) ^j J — j^l ^ AlLA\ ^j^ill Sjbyi t_>JaMO ^J^J J jl -4 
-cJ jSj«3 J^ ^UiJI j^ j^l t> Q^mji \}a q\^j jj^I jljS <*^i^>«j 

YaJ J*-aJ ^-ij*- 4^jll JjaaVi cfe^ jA Uj V^jll 

^laMftSI vIjjjSj ^j Jj^ CIjUjIJ Jj«i JC vllUjkJ ^jlasu ^>»5dj «:^uU 
^ < V''"' <-ij— -> <^— ^ Jjjy tiljl^^i* tUaij t3>-i Jja.j <IjVl<ua.i J 

:0Vl «^t J U *%30 tiitl) V CjUiiJl *:iA 
VuiS,^ liA ^^ ^^1 J Jill jf, u (.^) 



AjUoJ M,i jl ^4^Vi iiy^ 4^ Aj^a. 10.000 *j^ ^ jUu«.i ^jjj UU 

v%14 •JXJ l^\£. J^j cJj*- A3)i lAja. o\^ jl ^1 ^3^^ J j^,^ 
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Ji-^*- J t5 — ^*^ cP^V* <^ -^^ t*^ j>.-mJi ^ji, V AJU ku- 

0.4 jIaJLij (Jjo-^l) t^jUii (j^i CjVUb.lj iO.4 jliLu -V?^' 6j^\ 
I^jjlkJIj 0.2 ^ t^^Ui. t3^ Jja.j CVL^'l U iLaji 

.^K^oD i>j^ jljSJI Jjj^a. 5u»2b ^ (!) 

J-J-OJj 4 — jk^ -»jaJ g3SJ ^^i <*jL-xo ^ ^_^ ^ ^uiaD .i^uJI j^j -7 
r^^laH Jj^l ^^ iuLc JLiuJI ^U Uoia^ ^liillj i_iil^|j JSI^I 



Sa42^tuilt3ll 


J^xtJt 


jcmi (j(A^ V ^^ujt 


^uXS c^^J ^>aH 


300.000 - 


400.000 




10.000 - 


80.000 


j».*J-) jsk** ^i.,rt« i^Ul 


>-» 


>-» 




0.6 


0.4 


Jj^\ S^^l^S^S 



Aja^l>»^VIj ^L^ A^ajiB SjUiJ iuSjiai 3Luin ^;^^\ ^ /^) 
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v\s— Ji s^wjj' ^^^ "^y^ -^ *^ ->^^'^ '^ ^^-' •'^'''* 

^^tt _^,_i^ ., .wM - I •■:•« 0^ '^! ^' "^ 150.000 J* \ij^ 

^ /. ... (^j3_Ji iu» di ^ ^ Vi^i »^Wj» '^'^^ ^^^'j 

^^ .^r..-A ^L_i -.:>l.j uJ^ f* US ul^l J^ ^ ^ .A^O.OOO-- 
^ -.\l ji_jS ^U> »Uj fS y4 *^ 85.000 UjjS ijUi ^l«3 --J^ 
.ji-Ju- - ' -r 2L_»UiU ^^n .yi..iJ tH-lS \jj 45.000 Uj^S Sjl-ij 

.ySiJ .i«3 J j«» Jj> J«J f^ (m) 

2uS>JI t3j-JI JUji U)«^ sjS> .:J->- a1 ,p»ij ^» i5>^^ (jt 

.Oj»iB A*j ^> .dlij .'V c^ '^^^ 
j _j . ->» Jji« ^ *»iJj J J>«" -i^Jl iljS-j {V 4^ J* U (^) 

^ ,a«ia li* Ji- J«i %14 u- V^ %ii • J^ '*^^ "^! '^^ 
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^ «iAj Jl AjLoj 4^ill ^jjua^l ^1 ^ JJ*J J 4^^ ^UJ) (Ji*-o 

Cjj1_S Ijj V(l) J>ill 4^ D.lUaJ ^ 4^allj OlxjLuall ^ Jj*^a:J3 
(jLa (^ -Ui^ tjLoJ t^ill <^*-aa^i ^i .ij^aaJ ^ "^" *iiijla.J 



Vft^Ujl (^^^ jljS Jj^l jA U ^jaaI jH jUca ^).la^juilj (<J^ 

L-aj .^^-oa^i ^^ ^ t^^iii Uofr ^^j U£Ly j> As:^ ti^ii ^1 ^U -11 

Jj.3 aJi JJUUj .^iljShAll J^y^ iliVlaJ \Sajj tSijia JS ^^ ^3j*^**^^ 



SkUSakLluai^Xt 


JilJLJt 


j3^1^U,jJLt^Ujjl 




jj^i^fU^jtv 


45 


30 


15 


<^jl^,>wi3l ji^l 


35 


25 


20 


V^»Ji> 


30 


30 


30 


?K>- 
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' ' 1 

V<l!SuiJl fti^ J Jill Jj^ A^Aiij ^ (1) 

* J*^ i^ ^^ (Ji 6^' (3:?S^ AujJI (jk. t-tou ^^ill (^Jjlall jtb U (uj) 
Jjin^ti 1 (Jbbyijlall ^^) ftjijJ (J (jLoJ (^M) vlijll jliLa jA Ufi 
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i^MiJW iujieuj .Ciljl^l 5^^ 



^UUhll &!>Iu) .ii\)\)iii S>ab^ 

.CjI£j_^ aLJj, l^j^l^ cUa^j uiil^ 4> Jj^:^ .lit ^jSj JSI^I 

CjIj di^jiS — i^\ ^ j^Uii 4>ja J*-ai3l liA ^ Ul . Jjill Jj^ J n4.-..j 

li— A (J )a ^^J .\^J^\y^ J-^jaMftH Sj^«lJI CaVlaJ lilliSj f>-iniJ JSl^l 

IDecision Tree Oljl^l ijS^ 

<>^-ii ii.Li 1 — jDj iiib Jd jjjgUj .c^JJ sja^ sj^^ ^ Ujj^j^ 

^jLj Ci^lia aUI ;SjJi ^Klx ^j ^3JLJ J*^) ^^ Ulloja ^^i 2\<^.A \ 

<^ (» >^' Jt?4 ^^-^-^ frljJ^ UJ J jS iUjI ^^ CjLo CtofclL ^1 aK-U 

iAj^Ull ^iLi* ^ -^=^1 ^jji^ ^i,^ ^m J ^j^^i ^^1 ^^ 2;Uw 

•^J ^J r^ J *-^tul ^>ll giloB tjj<:Vin.J t^^ (jA^JaSa Jja.j u ^^ 

Sja^ ij^y^ ^ aKAJI i»:iA jjj*^ jjt j^ (1-3) ^j js-iii ci .ii^^^ 
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c^ j^\ ii^jS crtj>jiJ< ij** :(1-3) f*J J^ 







^:±>^i^5^:i--^/^ 


r 


.P»i*'^^^ ^-/vv ..^"^^ 




y^ ^^^.^tfiTCuiraP 




^ ■ / 





ij>-» 



,^^ ^ 3a*i»-» gitiiSj 'iJJjS" iS^iji^ J J"» <> ^^^ 
J .ij,.i- fi »iji4 u— <,%- J^ '^ '^-^ ^ J> ^-'^ • 
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•o!*- J-3^ i^j-j Jajj jii ^ iiii^ jj-liiB j^ ^^ _^ 

J---S1 EMV ^iiJ V>iiM Ml Ml-- JbjL <> ;jLiJ J:^ -5 

• [2-3] fij JLi» ^ lil j^ ^ J 0«lk ij^ AS_^ 
•14 ^U-l JJ-ij c*lfc a^i jr^ uslii U.VS3. olj.^. 5^^ :(2-3) ^j js^j, 




(0.3k I 80,OOO-)+(0.5k200.O00) 
10,000 ^^1 iijiiit i^ 



40,000 Uyll^UJlU^ 
(0.5x2O,O00-)+(O.5xl0O.0O0) 



JjVt d-i^ a_^>ji ;_j]i J [2-3] i^j js_jiii o-^ ji^sLj 

L-1 .^^ 40.000 ^n UpJ] ^_^ Ml ili U« 'U^ 10,000 ^ 
■illj jUiil plj U i jU J .i ji^ ^jU y ojji JLilU cUliS JL^ A^^ 

^-i-5^ J_i« ^i__]| ^ jiB J* g. Jill dlj J Ji^ U«j ^ .^^^ 
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J^\ ^ ^^j .Aii> 40,000 Uj:Sj JjSf( al^( (> «1«^^ ^> S!^ 
■^ •■.,.. »li^ ^US jk cl^ll. ^1 ^ji y»-> JJ -4 ^'i'l ^' J^ 

jjj Sequential Decisions ^\2i-M '^ J ji» i> ^ -^^^ UJ^i ^^ J 

J ;'U . JjSll JjiS gitiS t> .»^ (^^1 Jjil' L)^J 'OiJJ '■^^^^ 
li* JBU 0- <j^^ ^1 cjUjLuJIj .-^i^ 10.000 AiJSj ^^illj j^ ,^=^ 

J ■'• -\\- ^ jS«Jj •>*- ei'-»*l J Ji4 fci— J *^' Jj^ IJ^ *'->" 

Ubji Ju^ji .iHj(b J Call. jUI lijjj .Ji^' fij— 1' ti^ >JJ '"^J^ 

J, Jill ijUjj C^lla AjJ f\i jSj .W^ ^*^ ^'>' «^^ iJ^ "''"^S 

jj_ji j>_iij 3_ja» i^ J«iJij '^^'^ i^ ^^V> ^^' j^ <> %7o 
'l^L_^( ,^ J .l*_l^ ^ ^ j» «.* JJ^ (li^-J '^^ i3>J ^->^ 

i_ij^j 0,^- ^^*^ J '^ i>a i«i. %2o UiJ .gSi-a j>Ji J^ f^ 
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1-3 ^j wujjd 



r.^_i- Oi jl c.^ 100,000 J.U> ^^ VUiJi ol_^l ^iji^j J; jJLil ^ »i^i .JO, 

ii 5Ui^^g^- vj .*^iii xp oiu^i i<iw ^1 obi^v' > :a^ i^-i:, i^^iii, 

obl^.>yi .j__* OjSL- oi %45 .> VL^lj 15,000 obl^V' '^ '^j^^J o' %25 
■*ii>- jr ,^ji_ ^ ^ij ^ 29,000 obl^Vi UJ OjSi oi \j^\ jl *^ 24,000 

■ 5^->-U >Sli jl^l OiJ^ ^JbSlii j»j ?,_ii_^( ija oljl^i 



J— i^l ui_jjj| gSL^iL ^51^ ^1 J Conditional Probability aLjjAJ 
.^jJ-^ j! A«^ Aj^^I ^«1j,il| gitii cjSIS I jl iSjiSt ^l^i_„ 4s«^)_^ 

C^VU^VI ^ oVI ^iS -0^ V jt giiJl J^ j_^ o_^_, c,VUi^U 
jSJij UWj . j_^g 3^1 ^ i^i^ ^^^ ^,^ ;^,^, ^^^ j^^^l 

2-ii-]l J_^ V J j« J giLJI J^ ji ^^ j_^ Jj=.j oVU=.l J 
■ J c?i .U#i* ja %5o jA :gs.u^ :L-IjjHj ^;^li J J iiiil j^jjj c.3l£ 

0.5 = (e-sil Jjaie <5.^-) ^ 
0.5- (g_all JjM, -i J^) ^ 
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Prior ^i— :?5jVi ^VU:^VI ^W ^VUixVI <^'^ Ju Jj jLSy U SjIc j 
J ^ •*;^«-- tj— ^J 2QaUiuli ftlA JiAj ^ ^ j^l uiS^i jSlj .Probabilities 
CjVL^«ua.Vi J Revised Probabilities ^ IhJ CjVL«2a.VU tr^-iJ U 4 m .» i%i 

^•liojajjj .^^UjL. J\ AjjUJ ^^auauJl ^1 j^l ^Ijj Jli ^^ JuJiaJi ^tilftll Jx^ 

Bayes's Theorem j^W 5JjU-a ^^ j ^j^ ^U-a <Ij*ifl>cja^Vi oi* t-jLuo^ ^^ 



- (v/br 



(^)c-(^Mc-'(^>c-(V^>c 



V J Jh!^ l)=^ .IlIL^IaI 3LiajjAJl CiVUia^Vl c_jLjttkj ^jij Ufrj jVij 
aj-kjoiaS! 2luI j^I J lP=» 4^ 2!^^ *-^*^ t3>^ ■^■^-5 <ijVl-«a^i V^"-*^ ^^ 

^ .^^i ^jjaU (3j**»1^ Jj^ W^^ U' J»^^ CifrUaLiiij AjjlaJ Cij\£ 

.(%70) - (^*:pu^ 

.(%50) - AJu»I jj jjjj ^'> t* o (3>^ "^J^J «^VLe2Bki -2 
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.(%2o) - ^«^ J4& ^iji^ j^i 

.(%50) - A^ljj ^jjj ^^ ^ j^ ^^^ CiVU^I -4 



:6j! 



(0.50) (0,70) 



(0.50) (0.20) + (0.50) (0.70) 
0.35 0.35 



-(*-^.i^W<«^j^)^ 



0.78 - 



0.45 0.10+0.35 






(y^ y ^>^)c • (e»^ > JWri^-j e!W)^ 



(g^J>-)C-(y^JW^i^.) £.U)j. + (c^ y o>-)c . (iu^ > JWs^i^l ^..>j. " ^'^^- c^'^^c^ > ^>-)c 



:^ti]l£ ^^^IkJI JUi^VI i:iA L^Lu^ jVI 



(0.50) (0.20) 



(0.50) (0.70) + (0.50) (0.20) 
0.10 0.10 



- (^^i ^^lcf>^^ > c5^)^ 



0.22 - 



0.45 0.35+0.10 
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' * '-"■»- 



a«^\j^i ^L-Jii J c> e^J C5^ s^^ c)^ 33- ^j^j J^^^'-^ 
^LJu ^^ 1 1^) ^^ dj^^ U^*^ (^ ^^ J M- ^^ M AJ-i» 



,(0.30) « (^s!uiji*t3>- / i«^ £***=*) c 

.(0.50)- (cf!«-s^ ^>-) c 

.(0.80) - (^^i^ jst J^ / a«L- gJto) ^ 

.(0.50) - (cff-s-' ^ <5>-) c 



(0.50) (0.30) , 



(0.50) (0.80) + (0.50) (0.30) 
0.15 0.15 



0.27 - 



0.55 0.40+0.15 



^o-fr ^^ JxiXL? di^j M- J«^ Oi^ ^^^^ ^^JJ^i^ c^ 
:^J\jSlS lS^xWV* *^ IJjSxjj .^^) ci^ t^^iXi 3^i ^_^j 



(e^yj>^)c-<g^^^W>«^ie^)c ^.^ ^y/^^^ ^ j>-c I 



(g!^ J>-)C . (g!-:^ J>-/U-cJW)c + (c^^> 3>*)t .(g^^dWU^ei^JC 



-68- 



(0.50) (0.80) 
(0.50) (0.30) + (0.50) (0.80) 
0.40 0.40 



0,73 - 



0.55 0.15+0.40 



fti A ij& (3-7) ^j jLill jj*jj .(3^1 ^^ U^a^ U&\j^ ALjjJlJi 

(sja._^i ^j_ ^^Vi <.>ii) ^j->...oit <*-! jjsib ^uiii ^^ jj liji i^ 

t J jw .. rfa ^Ju-a-o ^Uj jl t JJjS xiuax plu jAj jil jljS <-aLal JljV J^ 
(j j ■ " Jl .l}.laJl «ji*il ^"SMirt i^j^ ^^Ji U' M ^1^ ( J^ J' Jj* ' ^) 

.%50 ^^ ^■> »«<i jjc. ji ^^uix 



.4.1=. 



aja — MiJl <jujljAil d^ ^Ui tjjSj jL %45 ojiS (JLiski (ilU^ •(jJC'ji 
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CjOt jlJ» aTjJ;. adl oOiOJUl otjt^l S^s^i* :(3-3) ^lij J^^l 

190,000 

-190,000 -— ^"^ ^""^^V*? ^ i""^^^ ^^i 

90,000 63,600 

-30,000 

-10,000 V^ ^c^** 1.1*1 fju. 

190,000 ^,...,.;^400 Y 1 

-190,000 — ^ ^^^S-ft J*^ f-^-^ '^^i / 49,200 V***^ **'P^ f^' 

90,000 
-30.000 
-10.000 — ^ ^^J^\i\^j^ 




^i b (J ct^Vla .Aja^uiJI ^Ij^ ^Ull AilSj ^^j Ajjai. 10000 aLa 
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C->-i <-ljJ AilSS ^>, ^j ^^ 200000 .> aSU. jyi^ J! 
^ ij^ Jc ulS^ IJ* ^^ j«Ji, i^JB ^J j4j 190000 J3WI 

J--VI .^ ^ ^j yUJI .i* ^ ijL-iJi ^u j.^ giiJI ^^ 
C-.^ .il—lij <!i=. 10000 A^IjjB ^ ijji ^_^ (180000-) 

fWai ^ ti-. c?l *ii p^ cuik Ajj j^ lij ^ .(190000-) 
A — jjss i, — iisi s_,i — ^ J — ^ ^_. ^ . ;^_^,^^^ 

.(10000-) Ujjsj 

c.VL-a^Vi M J Mj- ^ii-ll Aj^i A-iiii u:U^ f,_^ ^^vi be. 
A-^l .i* vl- (:;U J^ o- l^jSi USj .^1 .j* ^u^ :i^_pui j5,_^_, 

=^^^-*^ ^' >" ^jfW^! giiis jj^j a^ ^ -1 

:(2) ^j AjLSi^I <1U11 <x5^1 a^\ * 
(0.22)(190000-) + (0.78)(190000) 
.<i^ 106400 - 
:(3) ^j yjSluuJI 3L1UJ1 3uS^i ilojSlI 
(0.22)(30000-) + (0.78)(90000) 
.<SJ^ 63600 - 
<^ 1 0000 - = ^a.^1 <.Uj -.^ ^U ^ 4*5^1 Ax^l * 
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Jj^\ iX-ib J JjJa. ^kSLaJI ji£ ^iuAA ^Uj jA J^Vi JJ^\ Q^ <^^ 
6j^l 4_^ iia^ Ajli l^j .(<ji?. 106.400) A*S>a ^jiftj ^ JJ^I Inlixj 

•^J -tP^V^ <J^ ^lua* pUoJ ^Uli ^ ji i^fc=^l J^**^ ^^L^ax ^llu ^USlI 

:(4) ^j JaI^i ufi^t 4^ A*s>ai ^^i * 

(0.73)(l90000- ) + (0.27)(190000) 

.Ajia. 87400 - - 
:(5) ^j J-3a^i uiSj^i 4^ 2uS^i l^jSli * 

(0.73)(30000-) + (0.27)(90000) 

.<x^ 2400 - 

f Vi«^ ^Uj ^^ aIu. ^ <xijiJt A^t * 

.Ajia. 10000 - - 

oL_ijj ^Uli jA 3aUJ i»iA 4^ JJbsVi cWi u^ y^j AjJa. 2400 (^ ^^^ 

^ unA \ ftAj oijs^\ uAp^ .il*ii«>lj lloS jSa i^j .(o^i j^i^ ^i*-M 

.xib^cM ^1 »lbj ^UsD ^j (f9^^ J:^ 
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(0.55)(2400) + (0.45)(l 06000) 

1320 + 47880 = 

.A^ 49200 « 

:(6) J-Ja^l USj^l ^^ hSjiJi <xja3l * 
(0.5)(iao000-) + (0.6)(200000) 
.4uia. 10000 " 
:(?) ^j J-ua^JI ujS^ 4JU ^^ ^jUI A^l * 
(0.5)(20000-) + (0.5)(l00000) 
10000 - 50000 - 
.Ajja. 40000 * 
: ^\ i^« p\m ^ a1\a. ^J htlJiA ^Ujall * 

- 
4,?—^ ^^ J -S?^ 40000 t^b ^^ A^ JUial J ^ ftiA i> iia^ibj 

jUiL^U L-i-»fl x--5a 11a ^^j .^o^ jJu^ ^i,^ ^Uii ^UM ja .-..|k 
49200 ^^ Ajau-uJi A«»>l!L ^LjiU ^ ji«3| ijiiSfl 2^ ^;,| ^ -5 

jli -uja. 40000 <^ ^j^uolJ ^i j^ ^UH ^ ^^ :ui5jl! ^ujai J -uia. 
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2-3 



f^J^j 



ij:; 



A aS^- JeLU jJUij lijObU- JJLdI ^U ijJl i-p^Aku-l i^-ljO^ ^UJl ^jul ^ij 

e — ijOiJl i^ <iLJf il^^l iUijsH olil^*^! ^jJ;v oVUi>.1 U^ ^,y; JT ^^.j 



o.UtiU-'^l obl_^l 


1 


29,000 


24,000 


15,000 


%30 


%65 


%85 


a^i 


%70 


%35 


%15 


^ 






.^ajjJI j. lir -t,i rt |» u^o ^Uaj ajflj (ji aI (JjJaSiVi ^ja AjU Aidu roljjll 
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•Expected Value of Sample Information ^ (> SaiL«ll C.UjkJl luijUl 

:yi3]l ALU-ll ^^ ^ i^ .^ ^l_ ^^ 



Z' 



V 



J-»V WjJi j^i 









59200 c-^ <_,^ ^_^ ^^ ^^ .^^ ^^^ ^ ^ 
^S^ <.^ ^, ,0000 ^1^1 ^ ^l^J ^ ^ (,„^^^ ^^^^^ 

•^Ji?- 19200 - 40000 - 59200 
V-lj^ li^ <H> 19200 ^ ^ J -Ul« CulL ahII J dli ,_^i^ 
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i:*c ^ i«*oJI OU^lwJI eoUr ^ji ajJ^ 
- I. -..a :u^ 3La£j y-\SSI oUjk-l> i jSil U-.JC ^jjUl J-i» ^^ 



100 ^ 



^^j ^ jJV villi ^^J?^Vj ^*^ ^^ D-^^ ^^ t> ^^ t3^ ^^ 

,j ^ti 3j 4Aj1?. 60,000 ^yb c^^^ ^1 <KAa1 Aicl£3i CjUjk^l a^ 

^>^j i 19,200 Ia J^ Aaj& ^ AauxII crjUjkxll A^ o' ^ C"^^ ^'^^ 

% 32 « 100 X ?^^^^^ = i;^ :,* vl» ^^^' '^^^ 

60,000 

jjSj Uii&j .Uc\£il oUjLuJi o«.liS t> %3 J^ *<^^ ^j-i Wl (5>-^ 
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3—3 tSj v^j^ 



J Ji-Ul 


OVU;;^'^! 


a,l,fl-,,.,u o*^v^i 


^A\ ^jAiS ^JlP 


gsili^oif 


>^ 


(J>)4 


0.3 


Ojt.S' oUtwi^ r-l:4 


>^ 


(0>) 2- 


0.7 


oijJ^ oUw«j J-ii 



J — »* ^j t)i i^ i*i?li jjP ^tjjJl ^U;; Oj^ Ot (2) tJiJ^i widl r-Uo U:J ot (1) je*j 

<j jfj^Jt ^ L. ^jJL»- ^ <Lii jl pdtl r-UwJ oLj V«...Al oUtjjJl aJu Ji* 0^ 4^^* Jj 
3 -IjjJl ^Vij t3,i,5.-.,...\l oNU-t ^ :iJU J^ Uij V— J^' =*-b^l >J o^Ui^l ^ ^^Ul 



J^'^' 


iXir.AS oVU-» 


^\ f,JJS ^JLP 


^^f^ 


0.1 


0.4 


^il\ ^\stCj J^l 


0.5 


0.4 


^13 j^ wU; 


0.4 


0.2 


^i Ji^ j^i 


1.0 


1.0 


o'^U:>.'^l ^^^ 
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^1 • jU"* ■ -''J ^ «Sj^*ll AjLSImmII (IjVl-^t (jC' cIjLojLla (illiA 4Jj^ LoJiUti 

{J A .^ pftli ^1 ^ (ill^J 6.^J& (JJ^.A&All ^/c^i /ci^ CluiA ^biftjli 4.Ajill 6 JA 

a Kn^t Risks jiaii^i .iiii jjSii t^ u^kil 0^ ^^1 c5>Vi djijUk-vi 

jl j-Ji]t ■ _iul <^5 JJ t^j^ V ^>A Aj^ 5-aja j^ tj-fctt^ Jj^l j^' 

4 wAlijj clj-^ (J_Lua1I J Jill dlj ALal Jxj . Jj^* ^^^ iS^ J.^^ftJ 

l^— jiijj*-fluft j^ — Ic <j (3iSj Lo Jiao V ^-i>u4 u^tjll CjI£jju fj\k Vj J (j^bll 

^jli ^^ il^^:^ tjjirt'iUH 431 jJ ^ij^ i j2i*^l ^Ij5 J L«£ i^Uj (3ji:kJj 

.^1 j*lll i^ cJLal ^luJ <j^ >j3 ^ja.jl J jsVl ^ijj t>a 

jxx. ^V (iilii U-^J^ cjAL-ajUl tji Jjl ^i J-i (^ ^jUUi J jj^b ^\jj1^ 
^ j^V> ^ — ftjS JJ <kl iirjiaJ ^J^\ (^^^ (^ili JjJail jA U AiJiaj ^^ (jjj^^ 

*:i — <b jL jjS5i oLcj ^i o-» o^* t> Jj 'V ^>^i^V^ l) e^'ji' ^a^s^lo 

^^^ILjIIjj AaS^ k2M\ k^\ jU-aj JaSa l^ ^ V (tlil J jill) CjUj*^! 



-78- 



^S^\ k^\ jUx^ J^ J^ . J^;^, JJ^ ^^, J^^ ^ ^^ 



^XAajqJI 



L5*** 



^j_x. ^KA. <> A£^l ^Uj^ J^Vi 6* >i» l>^ <J^ Wix <^j3 
4i>^ <_1U ^^_Jd a£^1 A5tou *^^ 4^131 jiiUJi ujS^j .tpu^yi ^ 



50,000 - 20,000 30,000 

30,000 - 200,000 - 50.000 





(t) jUiu-*ii 
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^ jU»^Vi)c '0.5 - (gr-A l^ jU->Vi)^ '0.3 - (4>Sf jU^Vi)^ 

> *. J j^ (JSI AxS^I ^AiAjil ^Lajili t-jlua. UjIaj UjU tO.2 " ((^alt^'^U 

: Jj LaS ^1*3^^ ^^ <xj3 jj^I < ^^^1 -^ Jj^i t^^ j\jaJ 

+ (20,000) 0.5 + (30,000) 0.3 = (i) J — J^ <*S_>1a]1 AjJiajll Axjali - 
Aoia. 9,000 - (50,000-) 0.2 

(20,000 -) 0.5 + (50,000) 0.3 "" (sj) J-J^ ^jjxll Aj^I A-cjali - 
Aala. 1,000 - *= (30,000-) 0.2 + 

.A_jlx 9,000 

A ja ii^^J (cill i-iSjJlj ^Ja^jAll c^ja^Vi J^l jst^i l>^ jl^c^VI t_^ ii-lj 

I jj Ajja. 50,000 - U j^ SjLai. *»jl*iu*il ^^ JatiSU A^jjUI Sj^ JLc J jaSl 



^<j -'tt oi A jj^ tj (llaJc iij ciUi ji^ Jj J .iaSa U^ o^ j Aul^jS 

J ja) S jjjS SjLflaJ A£^>*ili (>bjsu jUVuiiVi liA ^^ S-"JP ji ^^ J*-^ 

^ jll 4^1*5 .riJjSi C)^.x 4^ ^;>.nj»i ^^1 JjSluax tjU (Aji> 50,000 6 jU-ja. 
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JjVi J-j^l jUi.) ijjj*:<» Ji (^jJ Jis A*S^ Ajjijll <^l Ja.^ J 4> 

j^iA AljJaii t^^jju) 4_^ili (Jpjll y^ jLj^i liA ^iL LoSa V^^l jj^ ^Lbij 
jU-^Sfi iij) ^Jia. 30,000 M*-^ tJjS^ J-oa.i Jy^ Ua ^ USa V<SjAli 

1 * j^ jU^ JUla.V ^JiUi cHaj«J Cj5j1I jjaij ^ Ajji (ftjljjl! Cj^l 

(J*Aj ^ CjlojLuftJI oj^ JuA jj .(i_>aUaJL)U (JjfaJji jUjuaVl l^j) Ajja. 50,000 

jLaju — JVI ^.:^-»j t>«^ ^*j <^j5^' Jipjl* (jj^ J (*->) ci?^* cUiaftj JJ-^1 

20,000 (^ J tAjJa. 30,000 ^JUJ ^j*ill SjUa. J ji^lall j»ui Ij) j .IjJu 
Cjjtla.1 13) U^j^ ^^^ aiJUia.1 Ua j] jV>%\l aS^I t>aj*J J J V Aji> 

J j_^Sfl «^-J& liltoJIj jU»lu.V* ^ jjb jfi ajU [(sj) jU1m,VI 2^^i 

U*kL*i.l j3j .^Ij (lij 4^ ^lj*Jlj jiaU-all I4JS LftJ ^Ij (^V aJ^ 4^1 

L-iJ^ 1 ^U Ai^t JA ^Ut ^LLja^l ^tjjll J^ A^UJI ^lloll ^ J 

.Ajii^A«il» jJ^t l^i jAa^ t/^1 Jj^t (iU3 jUia.1 

^jL (J Ua V , i\ Vin ^1 jJfcJlj ^L^UJ ^UaH ^^jJ ^LdliJi CjUI ja.yi ^1 

J :M^ *^ — IJ ^ j$xj (JjMasVlj tj*-Vi o?^ t5 jaJ ^ t^tj . Jjftll AjS iilL 

4 A jW 50,000 oji.1— La ^jl ^j^ (3#BaJ jA ^Ic J*iiii J .W'u.i ASj^ 
.Aji> 50,000 - U Jjix ojImisJ ^^^1 (i^s^ jA IaI^ J^ j 
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- (50,000 -) f * (50,000 -) A*ila 
10 - (50,000) ^ - (50,000) Axilft 

1 .^U ti ^UilaJl j^ ^J ^bl*& Jlftli JjJju* ^ ^ .(3jU-M Jj^^ 4^ 

J— j^ jLu jt U^ ^ <i^^ (^ ^<^ 30.000 ft j:iS pj (^ J^*.«aJU 

30,000 ft J^ a ^>* ^J tf^ J>-fliaJI tJjJ <Ljaiul jJjSj ^*iaJ (J ^j*ill 

J <ua.lj A jja. 50,000 A] ^^Ja*J < ,n t ^i U ^ J-UjB ^^ 4luaj9 tjjjj Aji> 

*(C"0 *->^ J^-i^W 50,000 >->3i-* J J *(^) ftj^ 

*^i ^jj«- oJa ^tja.*^ ^1 jSI t> ^^ (^) AxjS ^ jj^ t3alj i jj J 

30,000 ftji.2 Lo ^^ ^La ^^ic -U^jL-a2k ^ ( ntrt'lUli (JjJaL JJ^Ji i^A (jl 

^L_& ^^ JjLuaaJJ t^_^ W^jSj <^>^^ U' t/^ JL«^Vi t^A jl (iljA. tAjJa. 

>^ t> ^jS (c) ^ 0' ji ' J^^* ^J^^ ts^ •'S^ 50,000 (> ^^J 
^ J^jiJl ^^^ (-ui> 30,000) ^>li ^LuJl J^ jj^l J *^ <>tx> 4jl3 

(-L-n> 30,000) :> ^>3i ^AaJ] Jji^JbiuSI J ciUi ^_^ J^ ^j^ . ntt ^1 jSl 

J MosS lift J Ajja. 49,000 uj^ tSjLJi JjU3I gji 0.99 t^jUi (^) ^ 

ftjj^_a^ '"^ ^;--^ S jUoJi jLlk-ail J i^illJi ^JU Uaj tAjix 30,000 (> 
.iaaa 0.01 t#J^^ (C"'') ^^ *^ t^ ftjl*tti. *l)j.ia. JLua.lfl i\^ 

4>_J1 jjAaII 4jU 0.95 " (^) <-«y9 UJ^ ^-*^^ ^ li^Jiai Ujj (jiajijj 
ej^L..;J ^^ Jj-^^ J ft,X-S> 30.000 ^ iij*-''^^ (J^i*i^ -^ UJ^ 
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:4^l£ -uia. 30,000 *>ia ^Ic ^^ Jjx-o^l ^xal* 

(50.000 -)^ X (^-1) + (50.000)^ X ^ - (30.000)^ 

lU^ Wiiii* A^ jD :uiLli jMUj 0.95 - ^ a-j5 jt (>Jj«^Lj 

:^^l£ 30.000 ^ iuilalL ^j-^UJI j^jJill ^ 

.9.5 - (0) 0.05 + (10) 0.95 - (30.000)^ 

^ jj^ \^]j jjasL a^uii ^uj j^ bU lui ji juii ^ujoLjj 

li_^^ Ua^ ^ ^1^ ^tlJI j^ J^ Ua ^j iAjia^ 30,000 ftj^ ^l& 
^^jVl J-Jitill (^ 4^U JS^Ij Ufijl) -USJj {tj^ Ja.jj V (^1) IajjSj 

^L_iJ jpii ^ ^^^,1^ ^^ Jui Ii4 ^ Uil j^ .jSI^ l^lj j^V 

.(10 iO) >j ^j«]i Ij^lj cUiV (^jSfi jsjiSiii ^i.iia^L ^i^ 

C J— ^J^ -S?^ 30.000 ^ ^*il^ 9.5 »j^ jpa ^jj oaliJt ^;.^lt 
i^^ SJ^^yi ^ii-ll ^^ ui* 0.95 - (^) u^ ^-^ *A?^ 

(50,000 -) 0.05 + (50.000) 0.95 - 

.A^ 45,000 - 2,500 - 47.600 - 

ii-^ t^ %5 t> jJ^i jLU^ iilljA 0^ I jj Ajja. 30.000 jj5 :iS> jSIc 

^^' aw tij^l «^ tJ ^jaJ» j^ J uS^j .Aiis. 50.000 U j^ jUi. 

30,000 o j^ i ^> jjk, Jfr J>^mJIj V;u^yi t> (45,000) <*S^1 
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50.000 L^ j^ SjL-^-ia. ^Jtau 4^ %5 U jJiS jLU-. J^auj J AiLoj ^ 

jJ—S (20,000 -) *> S ^Ifr J& Jj*-a^ ^^L^liJI ^Jtilall t-jluiaJj 

• jX-5 ^L-fr ^» 1 ^^^iwu «.n>nilj 4^ Jja.i5l j l^jia. 20,000 U j^ »J^> 

jiS JL^L diljj (50.000 -) U j^ • jUl J i(^) * jJa JUtt^b 50,000 

.^LJAia^i ^IjftJl 2bij jjiSj ^ ^SImiJ (Ji^^ (^^ UiaJ j/^j Aulai. 30,000 

Jd^iisiL ^^U jjfr uj^ ^-^ 4,r*^ J (c) ^ -^^^ J J^ is^ OJ^J 

.x-£>JI jj t L-u*-ajUll OW J i^> •j^-^ (20,000 -) j^ iilc ^jjj 

jl 44 jja. 20.000 U j:ia SjS> SjL-a. JjSj Ja jJi*ii l^ * ^1 ^^ t^l jli j 

^ n-^ 50,000 %Ju^ J tO.9 *jJa JUia^U 50,000 * j-ia ^j Jc- J>-aaJ^ 

S lA J—^l ^^5 Ifr) <-lu-aJUll J*^ ^J*- ^iaalW ^1^ 0-1 »J^ jUi^U 

.(%90 *>iS «jni<;^n 4^ jui:^! 

jli 0.55 t^ OA^^ OJ^ J^V* <^ </f jjt >ull <>^ ^^» (c) M 
SjL^^ ^j J'^^ J^^ cJ«^^ ei jwi (iUJ (>o <Jil JLj^I if\ ij (ilb ^^fjMA 
t:i_-a 0.55 t> jjSI (^) ^5 C«l£ la U .Sj^UuJI o* ^^ 20,000 U>tt 

' *j-^'*^jtt ^ o^Uult ^1 c3«iaftj i-i^^ JUJI A t jjlnj j^axJI 

:(JM£ (^JJ^ 20,000 ~) »jJS JjId ^jiilol jjOSj ^^^j UjlLaj Ua ^j 
(50,000 -)^ X (^-1) + (50.000)^ X ^ - (20.000 -)^ 
5.5 - (0) 0.45 + (10) 0.55 - 



M- 






Jiiirf |r^»^^ a>iil £i^ ^ill JUiiia yi 



^mJI 




> V^ dljj A*S>J| ^UJI J^ ^j U31., J^^ ,^ ^i^^^g^ 



) «cii«a^l.;Jl=JI^||L 


JAm^\ 


Ji-V A»o- jU-.^! 


^ ur ^- ^vi 


>*^ -v^o- ^Sfl 





9 


9.6 


(!) jUi-.vi 


4 


5.6 


10 


(w) jUJti-.Nt 


7.6 


7.5 


7.5 


jUiu^Vl f a* 



'<-^ 30.000 .^^ c^j Jji-2 JJ j^ ^IjJI Jj^ ^U JtV o>-M 

9.5 (^ji a ^1 iJA ^U ;«iij ;^ J :toj ^uj jj^ ji jkiiLj 

^ ti^JJ ;^^j ,\^^ 30,000 t> Vjj 9.5 jJj jjl^ L>^ li^j IJJj 
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.1 j_i^ t^jUi ^3^ C.VU JS ^ ;*s>li ^iSill ^\ j*]l a^ jUn^Vi 

xal i^i *jS J>iai. ^J «iilij >^ * J-^ L?-^ -^^ ^**^ ^ <^) J^Wj 

i je.>. ^^ V Jj ^IxjSli ftJA ^jj UxS lilj 7.5 L^jU^ ^^^ oiA J ^ 

jt^l iboV SUS^JUJt 2UflLoJI J^Juo 

7.35 = (O) 0.2 + (9) 0.5 + (9.5) 0.3 - 
6.55 - (4) 0.2 + (5.5) 0.5 + (10) 0.3 = 
7.5 - (7.5) 0.2 + (7.5) 0.5 + (7.5) 0.3 - 

'j\ y< j ^j^\ ^uiioli ^i.iiiyflU wslljj i^jjjijV \5flj Jji^i M^>> j*^> 



^^,_ 



iirij"in)| «LiaiJ| iU^I 



9,000 
1,000- 



7.5 
7.35 
6.55 






l,i_-fc 4> j^ J ^^1 Jc. J ^t*^j1 JiS ^xiiJ tijkj Ubj <jja. 9,000 
j-^iu JjS 0- ^ (/^illj -UJ?. 50,000 - SjUiJ a£^1 cP»J«2i J %20 



4-3^jOjjj3 



<-^j j£. li_^ 4-:^ 20,000 *jai ^j JU. oUOf. J^ ^3.^ ^T^ ^ Jbap^ ^ 

^-r^' "^J M ^ ^^t ^i^-tjf -^^1 ^1 (CJUb (.UJI ^ ^liJl JioJl Ul .OiiJi 

^oli |.ii aij .^i ^i^j ^ wyii ^u^Sf» ^JUliJ oUJL' (.^ juyi <^j ^ *r^i 



JUi^-^JI 


0^% ^J 


0.1 


(ijL-^) 10 - 


0.3 





0.2 


20 


0.2r(3> 


.40 


0.1 


60 


0.1 


80 



-»7- 



hJL\.\ 



:ji ur >jlH iju^ i^v^i =^*^* Jj-^ *:>^ *^i* 



10,000 - 



0.25 



2.500 - 



0.50 



0.75 



15,000 



47,000 



1.00 



100,000 



\^\, .>. u>^ Ail M:su <^JJ1 j^^l y. U . ^AlMA* l«^ Uij 



•il^b ^yj 



.*jj 5la.\lJI ja^jB 
j_Jj* jl_^( JjL_»S ^^ -^1^ J O^J^ bpj Jl-JI Jaa- >S 

Ujicj .^j^ u'-^i ,^ =^^' ^^J 'W^ ^^-^ ^'-^'^* ^^ ^ 

J Jll ' ' ."-' >-i' Jj»3* i^' ^4-c 24-:^ ^S^l "^ </J •^'*-^' 
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\ Joj AjSAj (jJ*-o jU*-aS ^.luuJlj 6J1A i^^ia^ ^ (xSI jaII Jai.1) Jji^l 

.(_5 ja.1 JA?^*^ i^jjuuJlj <--JjJxll (_>ia*J Jfr t^jfiaj 

f^ J jail ^^ jM>ft31 JaIjxJI *^ ^.^ i-ajl^ W cP^ ^A^l »^ ^^ 

^c — Ja^ ^^ja. Vllo Is^U U&J.1 tO U^ r J J" J^ijaJI D^^ ^ ^UafrL ^Uill 

X-AJJ .<ULq1 <^\jLa1I (^U^jll fJA .1^ ^ ^J^J ^^^ cJ^-blij .4jUx]I 6^ 

;£j ill ^_^j *5.JiiJl ^ j^lj 4^ Jill c>-»j9j * J?^Vl -.(^J tJJ ^ 

A JL^I JaIj*3I ojub (jA JaIc ^\ Ji LJj^j jjS ^j .l^j Jasu i-^j«i 4^1 

JaUJI U .0.6 <»j^ Ujj ftUa&l ^ lilj ^j-lll 4^ t^jpJIj >^l o^^ ^ 
ijji.ij 0.3 ojiS Ijjj oUa&l jSa lilj ja.Vl o^S^aI ISsj ^*^l ^^ ^^IMI 
^L_a J ak \':Aj a1 kixA^\ ^1^ t> (IjIIjII jSjJl ^^ ^j*ill ^^ ^U ^ 

J oijxJi j^ ^jL^\ {qjJ) v»AVi J Jia:^j .0.1 *j4 lijj AsiLfrij 

U— S ^ xoaI ijSsu (^'Ji 4^^l W^Jjj ci»l^l »^ uc [1-3] ^J J>1?JI 

«Jjjj x-J» ,^03 j<^» «^ JjJjll yyS^ ^^\ (£>3jJ») a^*i» :[l-3] ^j JjJbr 



(OJ3302lui.^2u«aVi 


J^Udl 


0.3 


^^» 


0.6 


^^lj^i^> 


0.1 


e-A' 
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.0.6 ^>*ib *o-9 

.0.8 ^jxiljtO.7 
.0.9 ^y^\j *0.6 



s^oas^ 


SLuunas^i 


JiV*3fi^ 


JaSmS^ ' 


0.9 


0.8 


0.7 


^^» 


0.6 


0.7 


0.9 


</>'j^* 


0.9 




0.8 


0.6 


^>i 



,>,_>^ Jl. 0^\^ ^ i^\ OjJ^ ^^. 3 e^i=^ ^-^^-^ <ji^ (2"^) 

J.^l ^ j^ ^-^ ^ i a£^I 4^ J*UIi ^ SU«JI ^-ojilL (aIuaI u-^ 

t^j-iJI J 3L£^^»^) .i-Aijll J_^ <^>*JI ^> 4>i>i]i JS] cj>ii» 

.:v£^ J^ ^ 1^ ^\ii t> (5-3) fi^jj i(3-3) ^jj »(3-3) ^j 



Jj*il AT^i ^^:(3-3)<>I^Jj^ 



^j^Jb C^jll (* jjV'ft 
0.21 

0.54 

0.06 

0.81 



0.7 
0.9 
0.6 



0,3 
0.6 
0.1 
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^U! 


sr^ ^1 ^^ :(4_3^ ^^ jj^ 




Oj^ljJH^-jKfLJuaaJl 




(>uiif«.u2a 


X 


«> w Ojj 


lUUJI 


0.24 


- 


0.8 


0.3 


.-Vi 


0.42 


- 


0.7 


X 


0.6 


«/>'j ^t 


0.08 


- 


0.8 


X 


0.1 


^^1 


0.74 










t^' 



^^' aryjt ^ j^'Ui :(5"3) jtJj Jjorr 



0J3^^ &?->!« (ShjS gJl 
0.27 



0.36 



0.09 



0.72 



0.9 



0.6 



0.9 



J-WlC»i5 



0.3 



0.6 



0.1 



cUUJi 



</>'jJ j^*^» 



-J J' 



^;_^i 



C5— ^ ^ 



-l-«^ t^l 4£^! J AhUa ;!i^^!ijl Jj^i ^ ^^^^^ 
*(0.74) ^lill ^^^, L,s^, ^ ,(0.3,) ^^t^, ;^^, ^ ^^ ^, 

uM *^1-J^ Uajj .(0.72) j^Vi jSjJI ^ :ii]li]| :^^| ^^ i^i^ 
cr-J^ C.-±^ ^1 ^ l^V l^ J J^ JjVl 3l£^l jUi.b ^IS ^^,3^ 

.fAjSill J-ljxJ ,^1 ojjJb ^^ ^ A^ ^i 

S>Ji>ll J.1^1 <il£] ^^1 ^,^ ^^^ ^^ ^ J ^^ 

.L^ jSi C3^UI J.1^1 ^^ ^1 ;j^ ^^..^ J ^^^ ^j. j^j ^ 

•^ J^ ^j . J jSlI ^ S^3^) J,|^U ^yj, ^1^ ^3^^^^, ^^^^^^^ 



-91- 



js ^j tA?> u& 3ii,jUi ^:i^ \S9j jj^ ALkj u^ J jSii iajio i^ u 

^1 J :i ^jjM ^bjliJl Uafr *^ ^ ioii ^ .<*U ^UHoM Jii^l ^IS 

. J_-ij*JI *i^ i o^\^^ f^ *^^J ni^\j^ ^j^ ujj^\ ^i^^ <^ 

J_j^i iil L J^W ^^ ^' ^J^ (J ^ 4t3jUJi ^ jaJ ^^ V*] UwajC- 

^^^ jli lU^ J*i^ ^1 tJ AJ^J ^^ J^ ^J .4£^>^ AIUc-1 friJ 4^ Mo^VlniJ 

3^ LlSl« <ljUi-.U ^ ^ ^^1 CjIS j*!iSI (> ,iiJ <^Jij ^ ^j ^^ f ^ 

4>_^ 4> cU^Vi (Jj^l jlua.! ^^ jjlj :ij*Jl Mc- j^j .(3) ^j ^IMj 4(2) 
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V— Slj .jr j:£i«a jLjkjB U* ^jii^ J JJj AhU J^V AJUt . ja ^ 

JftU .£>&- JSi ^ JSIjJIj J,|jJ| ^j^ ^gjj, ^ ^^ jj^ ,^ ,^ 
■«Jj -VJl* ^U-i v-it-i f UiJ VJV j'jili ^ ^jjji :(4-3) i^j js:^ 







ji>-_iii (.ujij ^i^ ^_^ J ^ Ji^ ^ j»Jb. usi jjsii ^i^j 

Of- ^V d ^j .1^ ^^^ ^^ J-l jJI dt ^i^ ^^^^ j^ j^ ^ 
JL_^ A-^^j .uu-UJI ^Ua oLi. Jjill .JU3l A36 jUkiVI ^ Uiil 

l_l .J*_« J^lja ^-JiWi^ J-Ui. JUI Ul^ J,^^ ^IjfcV jSlj 
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(1) 


.(^_jL-S* Js^ai; • 


(2) 


'J^^^ JLP l-^Jl^Sf J*Jii; Jl (^jL-:> J-i*" ^ • 


(3) 


.^^1 Jl* Jj\jJ» Jb-^ L. jL^ J-;«; • 


(4) 


. JJtjJl j^*)i (^y Jj^oi? Jl U JbL J^jii; jA • 


(5) 


.^^t JU. J;1jlJ» j^^ <^y Je^- • 


(6) 


.^S» > JJtJLJi J^S fjbr (^y J-^- Jl (^y Jh^" cr* • 


(7) 


.j^'^S Jp JSlJLJl a>-<rf »Jb. (^y Js^- • 


(8) 


. jjijJi jb-^ jlk- J-Jm? Jl iJbr (^y J-;ii; ^^r- • 


(9) 


.y.'i/l ^ JJlJLit O^^ jlk. J^^- • 



.(2)t(l) tj--«Sj tjMUajU V-ilU tilLj <jii c_l«jlaJ\ CjUi-aj fj^L^as^ J-\c 
j- Sj^l ^j iuJI ^^ViMi) isB i^j .4jliuaj ^ . nM . rt-\ jLIj (2) ^J |»U:xJ 

.(JxL^l t>^) ^U-«Jlj CiU^I fj^ (3) f.'ukill ^ (1) ^Uijl) Ajjli^ 
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.(9) j^jll (1) ^j ^IM ^1 ja li^Jj .(3) ^lisll ^L^j ^U^ 

-U^L^-^JIj ol — t-JI jAj J^UJI ^ Jt dljj (3) psj (.Lkillj .(2) 
<^jS J! (/J» JS^ J^t (2) flioM ij-5L-i.j Cli^ J jjj jjj ^^_yj 
f.l_L5ll *U»cU ^j AuJI rl^ Ja IJlj .(3) fUiill c^U^j ^L-3i ^> i:>^ 
^^^--5lW ^ — J?.jjll ^jlLJI 4i>^ ijtlj :ylj j^ ^u jj .5 ^^1 ^2) 



i3)rUai 


(2VUki 


(1)fU3^ 




9 


3 




(i)r^ 


6 






(2)r^ 








(3)r^ 


<^ J» riQl , 


Jc- cJ vu 


tl ^aL^aJI 


ft^ /N;. .-.^ Iv.c tr.t .SI 



.aJj :uJ^ ^U <a.\lJI ^:i!ii:ill jsi:^ '<^\j J^Uil liA ^ ^ 

J-^ (^U» j—^j A±>^l J. 4^^ ^i ^^1 J\ \^J^ ^^ 
L^Li^ \ 'd ^ S^lSll O^j .Liu *,l^a^ wuijj (1) ^\^\ ^ :^^i£ji 

.A-Uij (3) ^LJioll ;>_uj;<«ijj (2) ^UiJ Q^ <:jliall A^U dxi=^ J 
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J_jjJ ijJ_JI U 0*J •'-i-^ J* J*^^ OrtSI Jft >VI OpJI J*'^ 

^_i>^ ^,_Je. i^ li* 45wi^j .IJSaj .. Vs ujSi ji^iB li^ t> 
fL-lijJU 2Qj\i. (2) p\liiJI di Jjii' ^^^ ^^ ^^ '<>Ji^ ^-«l^ 
.((2) ,,-Jt (l) d-^-^ O—^) V3 •> 'J*'^ ^ '■^"''^ ^■>" (^) 
,jjS ti^iC i> J— a. JS (1) fUiiSlj ^ijli. (3) (.UiSlI di* ij^"^ O^-i 

.(3) (JJiJlU ;jj\iJb 9 •> cJ^i^ t> J-*- -^ (l) f^^' L)*^ ' J^ h 

.■•/e 'ji-S J*^ > J-«^ :S (2) fUkiSU ^jli- (s) fUii» dl* ''-«^^ J 

^j ,J;.-f.B.. 3Lij\L. LUi 6 . jJi (Ji^^i»£ t>- J-^ ■=* (2) fl^ J '^ 

i_L.lSll y>-J t^ >3» U3S-J 0^'j -Ve J* O^^ uA ^ i>J (3) 

jjVi J-wi 2MW -^j *S3iiB ja^i uH V^ ^j**^ 



(3)fUai 


(2)rtt2u 


(i)ru^ 




9 


3 


1 


(DfVfc 


6 


1 


Va 


(2)fUi: 


1 


Ve 


V. 


(3)fUi; 



^j CjL-L^ 3— a J (JjSf» J-l*13 fijS^i <^^-^ W J ^^^J 
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(3)ruau 



9 



16.0 



(2)ru^ 



0.1667 



4.1667 



0)r^ 



0.3333 



0.1111 



1.4444 



«-AutaiJl jj-*'*-T»f J t^Ub0 



(1)(.UiJ 



(2){.ak; 



(3)r^ 



ij-jJl ^,^ 






(3)fU^ 



0.5625 



0.3750 



0.0625 



(2)fttSu 



0.7200 



0.2400 



0.0400 



<i)rtts^ 



0.6923 



0.2300 



0.0769 



V^^^ fc»rtMin'»j t^UiA 



(1)f^ 



(2){^Uki 



(3)fa=u 



<^— -ulU ^Uiill o^L^j oli^ JcUu 4^UJ1 diUjijV) J^ ^j 



^Uoijb a^i*ji ^u>iji3 cMu^\ 




r "> 


S^t^jpA 


0.6583 


-3/(0.5626 + 0.7200 + 0,6923) 


^jLa^S 


0.2819 


- 3/(0.3750 + 0.2400 + 0.2300) 




^ 0.0598 , 


- 3/(0.0626 + 0.0400 + 0.0769) 
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(j— A ^ JaUJj .(6-3) fAj Jj^l f^ d^^\ liA ^Ijj (jiajfr (J^J 

^j tO.6583 jA (1) ^USuU ^a^iiilU JjVl J-U^l fOiSi J Jj^l *^ JW^ 
Jj> .n->M ^S"! ..A <ljUi ja^yi O^J t0.0598 JA (3) ^Ikul] <iuullj JoUJI 

.(^■>1 Will ^Ul ^Sij ifi>UJl ^1 jjII) c5>*i?* J*l j*ll V-^W (*i3^' t5^ 

<x^ j> Aioift UujUJ cTjjIS I J) V J ^Jiau Jj JuV Uili c^ii ^Ull JjS U^j 
.Consistency Rate tj^-^^Vl JaUxj j_^a«ij U t_iLuoj llaliS (3ijia uc tdSJj 

jpSl^\j oU^i J^lP ^ gJto :(6-3) ^j Jjosr 



(3)rUii 


(2)rttu 


(i)r"^ 


J«U» 


0.0598 


0.2819 


0.6583 


flkH ^U^j o»Lw» 



2.0423 
0.8602 
0.1799 



(9)(0.0598) + 



(6)(0.0598) + 



(3)(0.2819) + (1)(0.9583) 

(1)(0.2819) + (0.3333)(0.6583) 



^ 



(1X0.0598) + (0.1667)(0.2819) + (0.1111)(0.6583) 
(6~7) ^j J>iaJl 4«a U\nVi (3ju-i ^^j JaI*!! ^ijjS^I ^ ^>* *-^*^ J^ 



3.1025 
3.0512 



3.0084 



0.6583/2.0423 

0.2819/0.8602 

v0.0598/0.1799y 



JUJ*:|t ^jLoA 
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Lambda {x) <_^ L-xA j a-^>l t>.iloJ j^ji^ A^ h^-^j 
J — A J Ajs l-jc. jm 4^ jll Jx^lxxll c-u.1^ J JjS ^jj (Consistency Index (CI) 

3.0540 - 3/ [3.0084 + 3.0512 + 3.1025 ] 
:U\:A\ <l:UJi ^Ijiii^i ^^ ^ ,^,,^ ^ j^uiV) >i> <^ U 



cj-;i 



UCi 



■■ JUJ^I ^3» 



. V-uj Uja <jjUJi ^ Lu^UJl ^Jiii 3 ^ii ^li^ 3-u uli ^^ gr^j 
3 - 3.0540 



1-3 



(JutVi jjiUbi 



0.0270 



Random Index (Rl) i^\j^ >i>j JUjVI >i> 2u«5 J^Jb ^jt JaU-oli 

r^^l J^iaJl tSjjL (jc ftAj.ia:4 ^ ^^\^\J 



-!^9- 



^^\^iai^ jA*^\ 



O 



0.00 



0.58 



3<- 



- d 



0.90 


4 


1.12 


5 


1.24 


6 


1.32 


7 


1.41 


8 



:2UjluiA (3^*^^ i^AxA ^-bjS JjSj ^It 4iA-aJj 



JUJ^tyuj* 



^yi^\ ^JH 



- JUJ^I y.> 



0.0270 



0.0466 - 



0.58 



sjj*-a 4^ jjijiii) ^bjiixj iioS Uijc ^WWk ^^^^ tS^*^* ^-P ^ ,^ 

J*L-juJI 11— A 3uji ^luli lij Axle- AA*-ojj ,3bj\io3i .ii& IjjWWJ */ (3l**j'il 
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.C.UUVI i^ *^' Ls^vi ^ ^j^ ^j^j jIj^j^j^ jsI J 0.10 

.^ Lua <jjLu«Ji CjLjLxII JS I^jId ^^1 ai>^». ^^ ^i^«^i 

0.0466 L^j^ a c^ JcUJI ^ dA^ jUiVb ; -..nn CjUU Ciil£ julj 

^t <jLa ^:^^\ J\ A^u a>ii V d ^J ,^j .0.10 a- J ^ ^j 
<-^liJI 4_a>.^l ^^^ — II bjki ^ Ujl ^1_^| J .^lill ^LjjliJU 3L-3U]| 

Jl-i^ (3) ^LJiill ,_,-Jc J^ :^j c(2) ^UiiJI ^ U ji:^ JJ (i) ^Uiill 

J cla^j .(3) ^Uii]l Jc cUij Jj ^V (2) ^Uiili J .U*^ JiA Jlfl jika 
CjL_ix^j fj^L^:^ jd^j oa.1 J J*l*J ^^ ^\jj c-jLoa^ lloS ^Vl Jia. 

o^-ii *.ijL, ^Ull UiLoj Jj\j .^1 ji^ ^UiVi J-Uuo vL^ ^ ^ILill 

.(^L-kiii ^yi ^sij *s>uii ^ijjii) t5>Vi LJ-ij*ii 2LuUaJi cjIjUji 

<^ cUSa^ ^ ^jjli <JjUx3l ^jL-o- jUJ ^ ^i^l aiaL ^jU lWLj 
lULj^ cjL^ ^ 4ijL^| ft^ ^ Jji ^ cuj ^\j AjjLaaJ! djULwJI 

I^lliilS llilS jAoUll Aj>jjll <JjlLJl ^j^.^n J ^jiajaj .43UiVi 
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(3)ru^ 


(2)rUcu 


(i)r^ 


SjAbfeJI ^f jOI 








(i)rifc 






2 


(2)flfc 




5 


8 


(3)flfc 



(3)rU£u 


(2)rii2^ 


(Druai 


^Ut,«ui£jG 


6 


1 




(1)f^ 


3 






(2)fUai 








(3)r^ 



.1^ AjAJ liC^ (^LmJI 



(3)ruii 


(2)ruau 


(i)r«^ 


SjAbfelt s^ljOt 


Ve 


Vz 


1 


(i)fife 


Vs 


1 


2 


{2)fUii 


1 


5 


8 


(3)f*i 



(3Vltii 


(2)fU^ii 


dvuii 


22Li]l|uc43 


6 


1 


1 


(1)rUi; 


3 


1 


1 


(2)rto 


1 


Vs 


Ve 


(3)flfc 



:^^l£ o^j^i ^ 2b>it ^\Sj J] V^UifrVi ^UjSfi J^j=^ ^j 
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OVUcu 


(2)rttu 


(iVltu 


5>U3l5-.ljt)« 


0.1250 


0.5000 


1 


(i)r^ 


0.2000 


1 


2 


(2)f^ 


1 


5 


8 


(3)flti 


1.3250 


6.6000 


11 


i^l^^^ 



(3)fUcu 


(2)fU«u 


(DfUai 


^LJi(<u£aj 


6 


1 


1 


(1)fUiJ 


3 


1 


1 


(2)r^ 


1 


0.3333 


0.1667 


(3)fUaJ 


10 


2.3333 


2.1667 


J^«jjl ^^^ 






(3)fUSu 


(2VU5U 


(1)fU^ 


s>u)ie^ij^ 


0.09444 


0.0769 


0.0909 


(l)f^ 


0.1509 


0.1539 


0.1818 


(2)r^ 


0.7547 


0.7692 


0.7273 


(3)f^ 



(3)rU^ 


(2)ruiu 


(i)ruiu 


^U((«aAja 


0.6000 


0.4286 


0.4615 


(i)r^ 


0.3000 


0-4286 


0.4615 


(2)r^ 


0.1000 


0.1428 


0.0769 


(3)r^ 
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<?_^W t^y^ ^^J tD>Uli ^i J^i </«»Uu A^liJI (liUjlJ ^,i:^j 

:^J\j1\S ^-iji.^1 Aa«,^ t-jLoa^ ^jij Jj ^V UjU ^jUl^^jli Jj^^ 



5 jAbtll ^Ij^t 





r >^ 




0,0874 
0.1622 
0.7504 



-3/(0.0944 +0.0769 + 0.0909) 

- 3/(0.1509 + 0.1539 + 0.1818) 

- 3/(0.7547 + 0.7692 + 0.7273) 



lJA\aJ^^^J^3^ 






r "N 

0.4967 
0.3967 
0.1066 



-3/( 0.6000 + 0.4286 + 0.4615) 

- 3/(0.3000 + 0.4286 + 0.4615) 

- 3/(0.1000 + 0.1428 + 0.0769) 



:^/j11£ [7-3] <ij Jj^ ^ (^U* ^^Ji *S>l?J 
jigi ^OJj SjJbUrt ^tjJl ^^\P ^ a^ :[7-3] (Jj JjO;- 



(3)fUai 


(2)r\tu 


(1)fUcu 


J«U» 


0.7504 


0.1622 


0.0874 


;^a» g>*jJ» 


0.1066 


0.3967 


0.4967 


^•gi ^j; 



\ » j ;>.« cjL---iau i.iJJ u» JlaJ ^t*JjlaJj ,6>laJI ^t^^ cJ*l»i t3^*^* 
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r 



■N 



0.2623 
0.4871 
2.2606 



V 



J 



r 



"N 



(0.1250x0.7504) + (0.5000x0.1622) + (1) (0.0874) 
(0.2000X0.7504) + (1)(0.1622) 4 (2) (0.0874) 

(1)(0.7504) + (5)(0.1622) + (8) (0.0874) 



V 



:<^bK tJl-iVl 4ijk^ t-jLoa^ ^jSj ,il]j ^ 



^ 



3.001 



""3.003 



3.013 



^^.0874/0.2623^ 
0.1622/0.4871 
0.7504/2.2606 



(iur^i ;iiy,^ 



3.0057 - 3/ [ 3.013 + 3.003 + 10003] 

3-3.0057 
0.00285- — -jL^iy^j. 



0.0098 - 



1-3 

0.00285 

0.58 



- JUJ'Sl* J^Vm 



^^-^->^ J JJ J^ Ux j^ 0.10 u- J > J-UJI liA J ii^^ 

j^^Vij dJi — ill j^uii 4^*^ jouji ^ ^Us. UiLoj dns .sjaU]i 
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1.5330 
1.2132 
0.3216 

r 



(6)(0.1066) + 
(3x0.1066) + 



(1X0.3967) + 
(1)(0.3967) + 



(1)(0.4967) 
(1)(0.4967) 



(1)(0.1066) t . (0.3333)(0.3967) + (0.1667x0.4967) 



3.0864 
3.0582 



3.0169 



r^ 



v!N 



0.4967/1.5330 
0.3967/1.2132 
0.1066/0.3216/ 



jUJ*jt 4ijM« 



3.0538 - 3/[ 3.0169 + 3.0582 + 3.0864] ^\ ^ 
3-3.0538 



0.0269 - 



0.0464 - 



1-3 



0.0269 



0.58 



=JUJ^i y;.>i 



- JUJ*^» J-Uu 



2LjSliH vIjUjILJI J& 2bUyi ^^ yit jUii 3Lj.jj jja.j IjJ Ji^j 

.^UJ ^Jloil ^yi ^S^ >j JJa.Vi J ilJ\jli t>UJl? AiklaJl 

jlJj jlJi a^Lli W^\ >»j*J» ^ gJUi : [8-3] ^^ J jJbr 



(3)ru^ 


(2)ruau (i)fUiu 


J4U3I 


0.0598 


0.2819 


0.6583 


^UaJ\ |_^Ufl:»i_j iiiLutf 


0.7504 


0.1662 


0.0874 


5^U.I ^\j^\ 


0.1066 


0.3967 


0.4967 


*jUi j^-p.jj 
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c^xJ) J [2-3] ^j Jj:^^| j^ A^ [8-3] ^^ J^^| J ^^^^^ 
(ijL-illj .Sj — iUx ^Ul pjpJi ^ Uij^j iuJ 4iL^ (jUj -ul] Ul^ji 

•^Jji' iJljUjlUl ^likiuilj 2 jJOall JiLull <iLt 

*V-1 ^^^1 jj^l ^ji^ jj ^u ^^ JjSj JoI j*]| ^ Aj^ ,^^ 
Uji U^jial ^ J^i^Ji ,1^^ ^1 ^^ 3LL^ Lu.:£^i u^^ . j^,^, 
^uk^ Ua UiSij .^^.^i^ ij^^ j,!^ J j^Vl .iA ^j Jc Oj>U 

^ Allj J^l J ^^ ,^JJ^\ J^ ^^Jl ^^^J, ^^ ^ ^^ ^yj 

^UJI ^^^:G ^,, — k U ^ JJ J^i^ s>UJl ^1 jJl J J .(CjUjj 8) 
o^L^j cjU^ ^ ^yi ^jg Ajjlio ^j j^i ^is u^j .(c:jU>i 3) 

CjL-L-3 ,3_Jd L-^ ^ JJ J^ ^UI ^jq J jJ J AiJl j*^ ciSa dililj 

6Jj^ ^^1 jj^l <^l^ j^ki^ l^J^U t> ^ J ^^liM ^1 AAyi^ 

1 — jLiLuy tS^v! lUu^ v^-^ c5? c^^ *^^ • JjSi* gfS s^>jt ^5:^1 
grf---^^ ojj-i^ «^U-u«xj ^j_ij Vji L-jfrj . J^ijxii ^jsiiji ^GjiLj) jbu 
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^rtMrn^Mj 


(>U» 


% 


Vs 


1 


fUa^Ji 


3 


1 


8 


S^lfltJI 5-»ljJ» 


1 


Va 


3 








^U1 






(>U» 


0.3333 


0.1250 


1 


^UaoII 


3 


1 


8 


»>Ab>]1 ^tjJt 


1 


0.3333 


3 


^Ut(«a£jQ 


4.3333 


1.4583 


12 


J3«JJt£JA^ 






fiSUt 




(jo^LasJIj 


J«Ulf 


0.0769 


0.0857 


0.0833 


fU^I 


0.6923 


0.6857 


0.6667 


SJ^bJt g^tj^Jl 


0.2308 


0.2286 


0.2500 





_i ^ JS Ixui^ cjLttii. t5:JJ^ lF t/^' 6jj^* (^\^^ Cj^\ U^j 
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ai!iCi3it>»^^^j«jd»oi3ji 



^.0820^ 
0.6816 



vp.2365/ 



3/(0.0796 + 0.0867 + 0-0833) olUJt 
3/(0.6923 + 0.6857 + 0.6667) ^^jS\ 
3/(0.2308 + 0.2286 + 0.2500) ^^-^^ 






0.2460 
2.0471 
0.7097 



r 



,7n 



(0.3333x0.2365) + (0.1250)(0.6816) + (1)(0.0820) 
(3)(0.2365) + (1)(0.6816) + (8x0.0820) 



V. 



(1)(0.2365) + (0.3333x0.6816) + (3)(0.0820) 



J 



:(3UuV) Aijsu^A * T^n»i-> aIjj 



03000 
3.0034 

3.0021 
^ J 



0.0820/0.2460^ 

0.6816/2.0471 

0.2365/0.7097 



juj^taiy^ 



3.0018 " 3/[ 3.0021 + 3.0034 + 0.0003] -X 



3-3.0018 

0.0009- — -JUJ^I ^u 

1-3 ^^ 



0.00155- 



0.0009 
0.58 



• JUJ*!?! >liw 
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5 '*ti s *^*^V\ 



I ^ i^ AjUc Olfi ^>i Jja.j Ua iia^j 



.i^ aj^ '<^^\ «iiiiSj i(>ij*iv ^ ^\:^ Ji uUij ^ Uil ^^j 

jjMi ^ villi j^j . Jj^ ^^^ '^^' ^ t^^'-J e^^^ ^* ^^ 

.[11-3] ^j t^) I9-3] ^j t> 

JjS» f\^» (^ e^'^ :[9-3l (»ij Jj-^ 



OJiJV&?^-A'(HH^' 



0.05398 



0.05957 



0.11742 



J«la]t(vu2j 



0.6583 



0.0874 



»>W»oJi 



0.0820 



0.4967 



0.23097 



0.6816 



0.2365 



j4U3t 



^\^\j c^\a^\ 



lyt,\Jr\ ^\j)^ 



^\J\ ^J 



t^* 



y\iJt f\kJt (^ gJW :[lO-3]j4^Jj^ 



0J3IW G^J^' fijjVilt 








(>W1 0J3 


(>U]t 


0.02312 


- 


0.2819 


X 


0.0820 




0.11056 


- 


0.1622 


X 


0.6816 


iy^\^\ ^\J^\ 


0.09378 


- 


0.3967 


X 


0.2365 


^\J\ ^JS. 


0.22746 








^^\ 



CJ\ftJ» ^\M\ ^ ^'ti :[l1-3] ^j Jj-Vr 



Ojil^ C^^* (*ff^^ 






J^UH o}3 


(>uii 


0.00490 


- 


0.0598 


X 


0.0820 


^'\./i'i~\, iSj\i./7)\ 


0.51147 


- 


0.7504 


X 


0.6816 


iy>\^\ ^\j)\ 


0.02520 


- 


0.1066 


X 


0.2365 


«jLH *-*-aJ 


0.54157 








t>^t 
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j^j Jji^l ,_^ ;i^^il| J5l^ ^.^yjiiL, :t^i^, ^1^1 _jm |.,.<,. ^ 

.[12-3] 
Jjj 0^1 fUl il,^. iftU, ^ ^i^, 1^, ^t! :[l2-3] fi, Jjo^ 



tH>^jit<^(f«u^l 


JjjLai^tjkUiuJt 


0.2310 
0.2275 
0.5416 


(1)('U=lJi 

(2){.aiji 

(3)fUaJl 



i^ J .1^ ^l!ill ^U^) ^U3.U ^JL J ^j AUi J^ J Ji^^ 



1-3^j*j,j^ 



:ot< iSji tJli* t) jlJj jl«Ji 01 ^ji>jAi 
Jij (2) i^UiJi > 10* (^^ J^ J^f ^Uiu >. (1) ^\^\ o\ (1) 
(3) (^L-JsJl ot^ c(3) {^ItJl ^ u 0:1. J^f (1) ^1^1 oij 4;b .^Ui ^'W- 

.(1) ^ItJl c;- (^ji J^ J^f 
^UiJi > U o^ JiJ^t (2) (.IkJl ot aJj 0^1 ^^ s^i;,, ^,^1 ^^^ (2) 
""—^^^ CJ^Jk (1) rlikJl Olj i\^ <^y J^ (3) i^UiJi ^ J^f -uS^j (1) 
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O^ji-S JJ& US iJI \J .llaU ^\1JI JjI^ 4> Jj^ JS ^JLioulU l^lc tiolc 
4J»^ \ — jl .ij^ Jj^ JSl JaIjjJL 4_>aUJI aJjSjIIj t^^fuijli UJj^' Ju^aJj ^^ 

^L-L&L ^^^ -UJ J Lois -Sjja.Vl ^LjLmJIj .^ j-SlJI Jjkjll iLLc ^l.iklMil 

i J>J11 1-^1 .l_i& jUuiaJI j^ Sija^Ul Jikij*]] Annnll oOjV* Jj-^ f^ 
JA_«lo J. jk"i1i 4 Ljia ^i,iil-jU I4] J*^^ jJill 4AiJali ^^ ^j lloUl 

o.i — t^ ffJ^ A^Vwin aj (^lill ^jUaII) x-jIjlj31 ^JjSu]! AjLoC. A-iaajoiJ ?r j-iiAli 
<>-j\ >«%i Ajfij (ill^ ..^ Loja Ajfllt (JS ujLui^ W^ cr^ AijSjuAA^ AJjUaII 
<— ijlLJL l_-LoUi .i_iD UubU] ^ jluuVl <9^>i ^ <>>. t3LiiVl (>Ux 

. J-j^ J— Si ^juoulL J*lj*]l ^ ^^ cSlliSj * J«lj*Jl <l<aV t^f-ull tjjjii 
A^l uaJI vliULoJl Ai\£j ^Ijill 2^ikl^ JVl ^/^\ sju-Uil oi^ i^l (>^j 
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r"J ^ JjVt J^-ilU ^UJ (i) pSj ^_>^ ^ jji^ jj_^ ^^^^ _, 
.i^Vl-^ ^£:*!i jj^j i jjyi ^^_, .jjiiji j^ j^ jj j^ ^j^^^ 

•^"-^j (e-^j *j>— ^) i--iii-a ja jji ^liii jji^ ^^j^j 



^>LJI i^jllall «IjVU 



<> 



500 



200 



Jamij^ 



200 



200 



tjJnii'% 1 <i 



50 



150 



j5Ui 



JiiS ^Iwxo 



J^«di^ ^l>rfift 



J>^ iA c^ u^J '<»^ p\j^ (/jii*]i jUu«.vi Ciis^ ^^j Ci-u -3 

^:jX_ja fri — ij 4 JLill ^U- sjLj ^ a^ia^ j^t cil jUc pUj : Jij^ 



-113- 



jl cUjjSK O^ J«J LfJll J J^ ^J^ Jj^ '^^ *^->^' '^^ •^-' 



:US^ vjEJI ijjVU. 



^>- 



400 



600 



900 



JajalJlA 



400 



^^>^aftaux 



Jil^l 



600 



300 



400 



100 



300- 



AjJiijA jjc- (Ij^jUc- 



ijiM CxX^ 



AjJuja Cii jUc 



I 



j^ L-^ jji a.j ^\ jljili Sja^ ^JJ ^ *^^^>^^ ^ 0.45 *0.3S 



^1^ 



^ '/^^ -^^ J^ CiUJU ^ AjuiI J^\ J - 1 



. aU j^^ ^L:5 US tVoeO A^^ iillij jjii^aaax c-iia JaiJlj 
2; ...;; ,iJ 1 j J Ja*4.^ ujlia ^ja. J J«i3U ^t-Jflji j$ij t-JUSuJa 

.%10 «^ ^ t^\^ Vr^ ^y^j t^*^* f * '-^^ ' '^ 

. > \U Jj«^^ ^lui (^1 *^j %30 UV^ ^1jj\S ^ UjaaiJx 
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.%40 CjiL ^ ^Ic c^ 4Ji ^t.^|j i^^ 
1 ^ e^lj 4^U^ vlk j_^j c:*i_^ ^1 oU jj31 <^ J .3 

.%50 ip^iii Cijl£ :a ^^It ujIL j^^^j 

<iUS.Vl C.j^ ^ J^Vl cUilU(l4) ^ J o^ j-ill ^ A£^l J c»-4 
CjLJa:^ J-^:i^| (^^^..^i o^ur^ ^jLio^VI c^l£^l ^1 <*^ 
U 1^1 ALUI O) j^I ^i J ^j 4^ 2,500 (JjHo ^ cSllJj ujjji^i 



^Ij^^'UJ 



M« 



0.7 



0.4 



0.1 



^w^d! 



0.3 



0.6 



0.9 



^jlt]1 AuLSlyMlt CjVbJ 



JwtlyMh 0<<^J 



^UyJo^^ 



LJs!^i*«i <> Jt 
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?Ajia. 2,500 (/jU^i (^ jLal-VI t-uLall l^iL 
^xL-jjil ^mJI i^j ^iilSj jiij (J cljfrUii«»l ia * J^V^ d]^ ^^Ull ^^ 

Ji-iasl Ju^l ^UjJI ^1 J j\£ lili .AaJa. 200,000 ^Ifo U jUia.1 (>3j»u 

IJJJ \ a\ 4M_-jja. 600,000 Jj^ Ji?J^ j^ 4^ AliAlb ^Ull j4^ a£j^ 

Aj4> ..n) oJj— a.^1 ^\ji Si t> j^ J^i ^^1 g-oljjili *i J U^ 

^\ AjA\ liA ^ J t^^ l^j] -iSlu ^jilli jU (t,^j ^W^ a£^I 

Oijj *:/ ^Ijjjll ^bi J ^j^i bj AjU ijiiij tAjJa. ojjL 1.2 (J^lLo t^ 
^ 2_iki^ jl A£j*lli tjji (tiiis A£>111 Aja*^) ^tLJ ^i Jill fri J ofr 

bl — tt 0.1 - (t^j C^)c *^'2 " (Ja*-ii* ^Wj) ^ to.7 - {ii^)c 
^ ^1 fjjL^jjti\ ^jL «-i>i>j (A^ 500 JjiUu tlUJj i\n>\i l4a^ljj^ 
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*^j %20 <iJjj J*ia -USJj ^lilJl (>u Ci^J ^1 CjLo.! j^l 2,., > J - 
.%90 Lj^j LUj C^a^ ^^1 dtjj %60 lla^jlc Luj d^ ^^i 

cUill ^j i J ^>j JjSfl J^l ^ (15) ^j a3>iH H^^^^W -6 

^ ^ja. CLijIS \2\ U ^j*^ .ijx^ jjj ^ Jiill ^LslSij J,^^ J ^JaLui 

e>-> 6^J*3i t^ ^Ja-i Jc Jj*-a^l ejVUia.1 jjU AjIU Ajxju. jjj ^ ^It 

.0.6 - SJj*11 <ia^ 2j=.j ^l£ol ^ ^LJlc jSj ASja. ^j^j JUa.1 - 

.0.4 - Sjjxil 4^ AJaj;, Jja.j ;j3l£J ^ ^UiaiiJ* JL ^LSja. J^j jLel^i - 

.0.3 " 6^^< ^^ ^^a^ Jja^j ^ ^ yifi. jSj i(£ja. Jja.j JUia.! - 

.0.7 - 6Jj*il ^ Ajaui ^ja.j ^ ^ ^o-oiaa* JSj ^j=^ Cija^j jLcSswl - 

JjVl J » n^l i 4^ UJ^ull CjUjLuo ^i-iilu-L Cil jljSll Sjaui ^jj ^ .1 

.Aix^j^j ^ jSill ^\i3 ^ ci^LojkJU a^liJl AJL^^\ A^_^\j 
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ej — ^jMsJl ^ tajAJ (jjJ^ P^J^ (>o^ Jj^ (jiiJ^Lttll ^JC-jli jaaA <3k.ljj -1 



jUSjsll UiUl o*^b- 


J**-M' 


Jii^^^ 


J^j&*V> 


t^\fiU^ 


50 


60 


60 


;a»-»j Vll» j'*w»l 


30 


80 


80 


tjC-IU jt-U»l 


10 


70 


100 


oUi» 3 j^x^l 



ij Will f. t ry\ ni J— J^ A^^J^ ^^ "^ djUuxft] jjAa yl CiaIc. 1 JiU 

" ji "Sjl l^x" Uj Utj <jljipi3 oi* ^^^* <M*1 * J^J J— rtt 

%80 An mi (IiiL ^^^ tjUa Jj>j ^ e jIjaa c-JJb J^^ ^jUII J! 

.%60 ^UbS jj^Ui^^A ujlia Jjsi^j A^ 

^j-Jc. (^^JL-C *_j_Jia ^ja.j ^ *lja. W cjIL ^ja.jj jjaJI ^^ J 

^^— «j (%25 cUfilb JLmi^Ia calia ^j^j A^ (%20 Ajfuu C^ nllall 

I^^^ ft ^jVl 4.i1U <:jVUia.i ^IjjIS bji .%40 (jiiiLi* i^iUa Jja.j 
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<Ui^t sJUJi oVb- 



0\JUs^lA,^jj^)j^ 



45 



30 



C>=^o5^jjS^'Ji> 



25 



30 



cP'JlJ' 



J^jj^^ Ji> 



^jULt ^yUl j,>J| 
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j-^j ij kJ :ij;i.j - ^jjfr ^j^j ~y^^ c^^ '^-^ *-^^ ^ £*-^^ 

:3u!1j1I L-iJuu3\ JiJ-ia^ ;jLai «-! j^^l o^a x^ aSjLJI ©jjoJI 

^j-jLq (j'fi j'ljj^i c3-TJji= -^J^J.t^ ~>^"^ ->^ ^-9^^ CiVUi^l J - 

t%20 ^-JfJ (>ilL_J ^ J-J4A lA— :HJJ^* iiiJ^ ^J^J Llj^Uoa.) u! - 

.%30 cliiL 

.%60 ^^ ^ ti^jiall 4^ 

^jxA ^jii ijfr j!^\ jj^^ j^j .^^ oj^ ^j^ ^y^^ 5?^*^ 



aidjdt uwt o'^jb- 


JJijlJ' 


J^ 


Ja«<«j&» 


Jii:fiiA 




100 


40 


20- 


*jJrl A.'.^' 


70 


45 


10 


*>r1 .1^ 
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t^l—t J il^ju, t^j:atki« L-ilU CiVU 4!jj^ <:ijVUia.l viijl£ iiU 

.^^iiill J^ 0.30 «0.35 *0.35 ^^ 

.%60 t^k 

gpll — c cJL j^j ^j ,%60 ^ l^Ji^ UUa ;i^j ^j ,o^9Q 

.%40 ^ 
tJ-J-^ ^^j-^ S^H^ *i_A t3^ <«.! j^ ^tij J CjVUIxI (^t U (i 

%100 <i^ J^u fj^^ ^\M ^^.oUiii AjUjil CjUUfr ^5^1 culS IJi-10 



0.15 
0.25 
0.40 
020 



M»»,-J» 
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250 l^USuL-^i ^ ^jjli ^l>6U %100 <i^ J-Uili L>=»^* ^^ "-^ 
aw .^\ i ^j^i ^ ^ ^ i jj U .ifr> 500 l^ :i?^j^ t^ij ^.ia^ J^ ^ 

.^ Ua V>^V* ^^:?^^^ 4,^ ^^^^*^ "-^^ ^^^' **>^^ tJ^ ^'^^^l^O ^ 

.L:.^XA ^3^ J^ W^ '2S cV^f SjIc] UaC- uiK 



a-«lii^t 


^^fl^i 


3 


2 


1 


j^ 


250 


250 


250 


250 


%100,,a>xi 










%100 ,y.^ fOi^ 



^;^''> ■'; ^jja. %100 ^^*ab QjacJW AjIaC jUtnuji jaIaII j^ lij (c-j 
ll_A ^ V. 3al_^ J^ ^la^ (U^ 250) u-aa^l ^ilSj jSjJ J 

4— JIjII i^l jatii J>iaJ 2L-oUJi iuilftll .ipaiij J Jail oAila ^jl)Ij ^IS ■ 



a«Sjdi iggLJLi o^u-t 


jlyJl JJtO* 


3^ 


2^ 


V 


20- 


50 


20 


IJ 


100- 


100 


80 


2c5 






H22- 



J^ij orji) a;uJi ^juj cj*ii^\ ' 


Ja\fS\ 


>wai fli^ jutf 


>WJHJ^ 




1 


1 


1 


100 


0.90 


0.70 


0.95 


80 


0.75 


0.60 


0.90 


50 


0.60 


0.45 


0.70 


20 


0.40 


0.25 


0.50 


20- 


jL^ 


jL^ 


jLfi 


100- 



.jSUJI ^ jji jjSI Su^j 

■2a. JL^O^Ij .(0.25)-lu. JL^I J jl (1 l)y.UI ysAJI ^ -i; 
>' j-ai > U A«iJ ^j^ ^,.jii^i,j .(0.25)-3u- JL^Ij .(0.50) 



™ — ■ 


jUAt-Vl 


j>WsJ 


ijftu^ 


4>-»»«tf 


j^ 


25 


100 


<1) 


25 


50 


75 


(2) 


50 


50 


50 


(3) 


0.30 


0.30 


0.40 


oVL^V* 
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(^Ua-'il ^ 45'jlt JU'U)1 <^jl-J C'SlUa?-! 


ji;u)t 


(V) j'yJl OAs^ 


(() 1^1 JcfCA 


0.60 


0.80 


75.000 


0.30 


0.60 


50.000 


0.15 


0.30 


25.000 



•(10) (/jl^ ^^ >-J ^^*ii-j *(100) t/jt-u ^Ic j^l A*ilc 

V J jSli tj-ij (ui) t(l) t> JS ia.lj ^ i JU ^j (2 



^jdLi a.jLi-.„-H o*^U-i 


j»^( jji^ 


t^'j'^ 


C^J' 


2- 


300.000 


>_ i.irt'>lJt Ujj t^jit 


>-«» 


>-» 


>_....tf;LH 4ijj *1j-S. ^Ap 



250.000 ^^ 1 4,j^ ^y^J^ J CjVI^V 4^1 jli j^i J jS 

U ^jlj J^ jL^ 4^^l .^Ull iiiljj 0.000001 J^iLoj :£>Ji ^ 
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*^-^ J jJj .^?^ 10.000 ^<^J\ <.jLA Ai^\ ^j .A.j^^y\ 
>i— S3 ijluaJl u}i ^?9-i3M tS:JJ^ <ili=^J <^Jf^l ^ t>^ ^ AS^t 

200.000 J^L^U ,^_uJ ^^ jy^ <iiS2j c<jK 100.000 ^ 
y^Sl,^ c^VL-^l c.VUb.lj ^1^ ^ ^ j^i ^^^ ,,^ 



O^iJblt 



>^Jfej^ 



10.000 



200.000 



0.01 



J^JtJ^ 



10.000 



100.000 



0.03 



•^Ji^ 



10.000 



0.96 



J-'tjgi 



JytJl i^je *ljj. 



^jy.1' i-^^ ^\ji. ^JU 



oVUi^-Vt 



.aS^ J^Vi J jSlI > U A*SjU Aj^I a^\ ^3^ ^1^,^^ (I 
:(>^) t^jLu j^lr; t^Vj clO- ^U J^V 



J^» ^ oTjli jun*)' 4^jUj oVUs?-i 



0.99 



0.60 



ii^\ 



10.000 



100.000 
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O'iUs^Vl , 


^J^ 


0.10 


150.000 


0.25 


100.000 


0.20 


50.000 


0.15 





0.20 


50.000- 


0.10 


100.000- 



jL-i -u-jja. 100.000 IajjS SjUiia. jja.j Cj^LiOisJi h^j '^-^^ 5^^^ 

i\ (jiaj-Jjj .2i aS^^l 2btilft3i ^j^ ^l.ia:Lual L-iL cSllil ^aJjij .^j^aI' 



JS\yi\ t^jUJ 0*)IU£»>t 


ff^' 


0.95 


100.000 


0.75 


50.000 


0.50 


ji^ 


0.25 


50.000- 



y^j J_*cSfi 5jb! i^ J^^"^ A^>i t> J>-^ ^^:^\ J^-\l 
.1^ t^js JS-io (uj) AaaUJI ci^aajj *t^^ J^A? 
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VaKAJI ei^ AjjI^I AjjlUl <ajLuxo WQ. ^ (1 
-Ooc. jl <^.-iJL. <£^l ^j vIjIjj^ jc <j]Ij1I a^SbJill <jjlLJl a^_j^.^. 



(3)lyaii 


(2) i^iAli 


(l)Mv 




7 


5 


1 


(1) M' 




1 


3 


(2)i:iJat 


1 






(3) iyal! 



.dL)ijll 4>lJlj 3U-aUJi CjLjjIj*^! Aj-iaoj ^ (uj 
^— alaJl CjIj j^ViU -bSUSll iUjlLall ASjL^xftj (>aUJI JjJaJl c>ajxJ "19 

? jjaiU o:?a.jpL» o^UiJ ^1^ :Luuj11j «dljj j| jaVi ^L 



V 


1 




1 


3 


1 


1 

3 


1 


V 
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:^ US ^jiJI v^l i^ 2u^UJl 2lft^ 

CJjlkall 

^^LlL^udt »1^ 'aA^ ^JIA ^(ijL^ (>u ^ (t 

cijij—jiSj jj_jsi li 1^ cAjfSd c) -iSttj Ja .(jL-uyi (JaU-0 c-jUaa^ ^ (^ 

^L-L&U ^U5 A— 5 ^ji» J (20 c«>3) ^UJ ^K^l ^^ U^ja jl (21 

.2lKAJ ft^^] 2b^l:L^I <jjUxl1 ^AjL^ ^uoib ^ (i 
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^>-S^<^ .Jill Ij* Ol^ J o£« J. .jUWI J-U.^L^^(^ 

?i jUj ? as.,-u 

£l^V Ji-Vl oll-B ^ ^ .,^ ^^ ^ ^1^, ^ ^^ _22 

> ul^ jLA^I ^ ^g. ^i^ ^1 ^^ .^^^ .^^^^ ^.^^^, 

-^ f^ ^J -CJI .A^Jill ^U^ .^IkJI J^ <V o- ^U Vj. 

: jg«JI I jjj ;^«:]u AjW oljjjii]| »U»c.U oUuJI 

•SjAlill 

.^Kui .j«j i^iiii iijiij lijji^ ^u^ ^ (1 
•es^ ^Lj. jU- j6 j^ ii» ^Ujij ,^^j^ ^ ^^ 

^H^ JJ 0^1 ^ V^i^l C.U.UII 0- tl^l 4 AijliJ :l-)j. ^ -23 
J-^ o-l^ *ioVl jU»j v-ilU ^j :utiii ;^iiii i^j^ '^ji^ 



4 


3 


2 


1 






7 


3 


1 


1 




4 


1 




2 




1 






3 


1 


6 


4 


3 


4 
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,XL\jJi {k^\M) 3ua.j jM CjUjliJ ^jL-a^ JUS1-.U ^ (i 

iilL-jA (J Jjili c^ jjj .^j ^j*i ^-^^j *^* J' ^J*^ f*^ ^ J W^ 
. jLIsmJIj ^IjJ ;> JSi 3bM till jxiiuli JjiJi ^^Jbcl ^j .ftjkU^j 



JjUill 




^j 


C^'jJ' 




1 

2 


1 


C^'j»' 


1 


2 


*^ 




jV^' 




>\»idt 


jL;u3t 


2 


1 


OAnSI 


1 


1 
2 


>Mil 



OJUJl 


1 


^ 


C^'^» 


3 


1 


C^'jJ' 


1 


1 

3 


Vj 
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^ 6i>-^ ji^ jUil ^ j^, '^^ jj,, ^_^ ^^ ^^ _2^ 
.^-J^ Jj— ^1 ^ ^_5j .A,j,y, ^,^^_, .iL^^^^, ^,^^^^ 



s^gBli 




J'-'j 


t3t«»- 




4 


1 


tt-*" 




1 


cP'j 



JL«»ll 



«0'^y' Sj^l 






1 



i^LiJ) 






^O'^V' *^b^J^' 



J'-'J 



tP'j 



a.A '> tjJl Otjl^JLl 



J«J 



*-»• 



J«'J 
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J*-Jt 




c 


V 


t 




2 


4 


1 


t 




' 




V 


1 


3 




C 



j\^» 




FM jgt-t 


Sd>t 


yuJt 




4 


3 


1 


j«uJ« 


3 


1 




»i^^ 


1 






FM 



FMjgb-i 




c 


V 


\ 


2 


4 


1 


( 


1 


1 




•r* 


1 






t 



C^t idjar 




C 


V 


t 








1 


i 




1 


2 


! 


» 


3 


4 
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^ipr j^i 



l^jSjU JjXlsBJ 



t-^ J-L-*b i^jl u.i jA Markov Analysis c-ijSjU Jkj «^_^t J 

b^^ 3I *^V» jj^ ^j:^ j^j, 3^ J 4c3>-n (^ ASj^ JJk3 J^a 

„s-^ jj-^l CjUu^ 4> %60 4%40 Ja J.^«u UU U^ jSj J^l 
'•^ * J^ JJ >^'j .<^iiM t> %55*%45 Ji j^^j ^lill j^l ^ 

^>^ ^ ^,jH^ ^J-M 4> Jiji^l OVl^l 3lij*- ^^^U-; Jj^l ^^1 
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.J!LJ iJ&yc^ ^j^\ (JWa t> LiJ J 

' 4_*-flUJi ^jL»xli eijjlali 2ii\£ ^ia:il ^^s-i..ij states *Jai ja51 C"^*-^ d 
4j-jia>. Ji^^ ^ ^ j3 J ^£U 0^ Jlloll J^ ^ .U U^ j\ U U^ 

L-ja 4>j .^\SjV1 t> CIjSj t^l ^ ja^tixli oiA .ia.i ^ (>1*3j !ibxt Oj^ 

J ^j k i ..n UiU. J ^^j .^Sri^i J-tLJi o-^ ^l_>x A!t^ ^Ua Jli 
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6.i-^ f^^-5 ^-^J -^-J^M' *^ (> "-iS^o JS ^^ ^Uijli j^_, c:jVUa.i 
:ajHjJI Sj^^U cjSIjJI cljVUja.1 ^ji*-** ^L «^jju Uia oVloW^I 



(07Ct...t37C t27C clTt )-j7l 



J t>ji^ (^ Ual^ CiVLcoa.! AajL-<M - j7t 
J 41 ui^i^Jl ^^ ^Uiili j^j vl^VUi^t ^ -07C4...i37l*27Cil7l 
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.1 3^iajB Sj4ill (/ ^Ij ^L-iliJi Uia_^ ;ijL^ -In 

JS.^ J.^ 3^ fi\) JjV) ua>»5l ^^ :^l J^j ^liVUi^l -1-In 

JijJi\ t> ^>*^^ k^\JJi U&jA <ajL^ Jj jiSiii Uc-^ .^b ^J </ 

j.i_Lj .^\L j?.tL« 3i::i!i\!i i^ ^ jj ^^1 J ^i«^ M >> ^^^^ t/^ u>Vs 
jj^\ia^ U o^J-^ i^*-^J ^^ ^^^'^^^ ^-^ ^*^^* ^ ^^^^^ ^ 

^ ...\ lift Jc- t3^ ^-•^-'J '40.000 (^1 ja^ JjVl js^i c> UJ>^ UP^^ 

^jau 4^LJ^ j-^:^^ u— * ujS>^ 0^ -^ J^ ^ -0) ^^^ 

<_JU]I o3 A ^j-oi-ij ^j-»j *<1^^ J^^ 6* ^^J^ OJ^^ ^J 30.000 

L^ jj_a ^L_^ oVUa.1 .i^^ u' ^^^ ^^^ ^^y^ t>J -(3) ^J^^ 



-138- 



%40=0.40=100.000/40.000 : JjVl j^UI :^^^ 
%30=0.3=100.000/30.000 :«^lill j^U| .2 ciS^I 
%30=0.3=100.000/30.000:^:jlill j^joJl 13 Ua^l 

(0.3<0.3<0.4) =17t 
.«5liJI ja.tu3] A#«jJb Ui_^ ClVUa.) yjL^ j» -i„ 

2 cii^ - ^liJ j^ ^ 3^^ j_^ ^y ^^^^, _ ^ ^ 



, ^^^ •^-''^' J*^' U|i U o-j .J^ ^ j^ js ^u^ l^ 

•tSj-JI O* %30 Jt ^UO jaoJI J.aao 
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(^^ Matrix of transition probabilities ljS^I jjjij tliVl<ua.l <fljk-aA J^ 
.<i^^l lift ^ ^jj t^^l t^^^ UiS^l j^Vt ^^ i^Sfl ^ JjSIuiaII 



02C.. 



3lC' 21C' „C 

32C' 22C* ,2C 

M 



3.CS,C' ,X 



UfC 



fr 



:0I 



t^ i — ^Sfl ^ 2 *-ia><ill t^i] 1 <^y^ t> ^l JlSiil CH\^^^ ^ 21C 
U c %10 o^ J] ^^y* ^ ^ ^ .^^Ui ^^ di^ ^\j 3Ljijj\33i 
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iji— ill 



Ij^l-auJl 



... 0.1 (/jUG21^ J J.0.1 4/ jLuu lu^lSli 

0.1 0.1 0.8 
0.7 0.2 0.1 
0.6 0.2 0.2 

CiVL-^VI ,,,^i^ J^ Ua o-j .3 c^>JI y, vUlIiB j^juDj *2c^>JI 

a— i3 ^> 0^ J ^ 1 ^^ ^^j&uAJ ^^l^\ -iic-0.8 

t/-i U^-S J J «j 2 c_^jJI «^ JjiB uji? J C^VU:^! -21^-0.1 

.^Ul sjiiB ^ 1 «^^ 

.ALUM IJalSi ^^ 1 tji^ 



*^U^J 



H 1 cii^ ^ jjiB jjSj J CjVU^I-12^ -0.1 

.^LyJ SJiiJI ^ 2 v-i5^ 
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^^ jL-S J J xj 3 UfljJl 4^ ^jill ujlj J OVUia.1 =32^-0.2 

.^LJi ;jiill 4^ 3 
^^ uL_S J J-^iu 3 ^>ali (/ ^jiJi UJ^ J O^Ua.! -33^*0.6 

u—uuli (^VL^;^) AijSjuAAj ((.JlijAll CjVU^^ <ijAx.ax J ^Vimbj .(JjJilwbJ^ 
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(1)71 -(2) ,t 



J l-uS-u L_ijU ^ ijsilis <ji^j sja ,^1 ^j^ bS Uslj .dlj] ^iLiyUj 



do) n - (1 + u) n 



] 



0.1 0.1 0.8 
0.2 0.7 0.1 

0.6 0.2 0.2J (0-3^0.3*0.4]=(2);r 

(0.7)(a3) +(0.1)(0.4)*(0.2)(0.3) + (0.1)(0.3) + (0.8)(0.4) 
.(O.eXO.S) + (0.2) (0.3) + (0.1)(0.4) * (0.2)(0.3) + 

(0.28 . 0.31 » 0.41 ) 

i%41 ^1 %40 u-^ JjVi >^>1JI iL^ C^j J clij^ ,cul J Jfi ^\!ill J 
.iSa ^lill ^;,^ <^U U .0/^31 jj 0/^30 ^ ^lill ^^jun ^.^ 0^1 j_, 
jl^^UI J Jl dm jo^j .%28 J\ %30 c> (3^1 ^ 



= 27C 



27C 
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jaJixli li^ J3JI 2u^aa. 4>u»i <> ^^^»-^ ^^^-^ J?^* ^^ <^UJi {^y^ 

g. j_^jj U-» -z^^"-' ^^i^Vi *1a ju Jd 2buyi J ^ijiij vu^ js 

j< rL i^lljj .l^jLlffjj C>l.lJLLiiAU jjjjjb-fliSlj ^^laJi ojaax ^-fl \g<^^Viiiij ^^jM 

j ^ >^ti i *;^ . ^ JLij Ja«j OjIS iij j^i iiA ^j%>^ Jl*3b %80 ^^*-JJ 

* ; jjfc J^ %20 aa*-iJ J^ ^Ul J 4^ i^ Ji-J .(^USI 

^JS .6>lUx (3jLuli j^l t^ pa— a J^ lU»u (JjjlS Ijji t> ^ jSi <^ 
\^ jl UiUa d^jSi (>• %90 a^*J4^ ?S^-^ J^ JS^ J**^ ^JJ^UJl (J .ia^ji 

(^L_j ^L-jsll Oj^ * J — ^W^ A^ je^^ (^ C^'*'*^ ->^ *J^ *^ *^^ 

4 | -i^.^ uc, JSjIj J^ OJl^ (jjj 4^:^ Jf^^ ^^ %10 4ajuaij ?T j*^ . rf^ 

.oSjli t> %io <i^ »^j 
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^Ul <^ J^ ^i]| ^^1 ^ ^ ^^, ^^ ^^^, ^^^^, ^^^^ 



"0.2 0.8 
0.9 0.1 



.3 jiiUa (JjUII j^I ^ ^tja^*^ jjo Ji^ J^^ 
.S j^L^ ^jUII j^I ^ ^ujau^ jLij Liuj Ja^ ^ 
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'0.2 0.8] 

(ji^4l )=:27l 
0.9 0.1 J 

(0.9) (>-) + (0.2)(1) *(0.1)(ji-) + (0.8)(1) = 271 
(0.9)0-) + (0.2)(1) * (0.1)(>-) + (0.8)(1) = 271 

(0.2 * 0.8) = 27C 

J— *«j Vl CjVI «ia.ij iO.8 4^^ ij^\ j^\ 1^ C4»^-> J^ lU*^ ^^ 

jj i2iil IJiA ^j^>/^ JLuj Ja*j tlul£ ^^ iij ^jUII j^I ^ ^j% > n JSjiu 

«1jV1 «il».i M^^^ t/ (^^*) OVUia^Vl o^iA ^l.iil-.) U^S-aJj .0.2 <^jl-u 

^ 37t " 37t 
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0.2 0.8 
0.9 0.1 



(0.2iO.8K^ 



(0.9) (0.2) + (0.2)(0.8) * (0.1)(0.2) + (0.8)(0.8) - ^n 

(0.34 * 0.66) = 371 

W-l (uVl u-^ oiJi i) vUtill j^i ^ <JV1 J A^^l .iA ^^j 

cWL-^ \^U ^.^ OVU^i Jj *^t,i:^ JS^J^J 0.66 Sj^ JUl^l 
t>ij ^l-iiJu-l lu^ JUll <*aik>j 0.34 Auxajil S>]i 4>i ^ ^j^.^ JS^ 

^l.iki_L ^USI ^ <iliLj| ual^l CjVUz^V uJii vi^VU U.ijc ,l,.i^ 

bilx. J\!LJi J^ ^ .s^si^ j^ ^^^^ CjVU=.\£ l^a^ J ^\ ciijpd. 
J^-^J '^ iJ^ <i e^i U^j ^J**.^ ^jLc (J^ <^UaJl ;illj JUj ^Uilj 

J <:^VUia.i r^^i . rn ! 10 Ajicjll sjliJI ^1 ULaj Uxjfr (jSlj (1=JL^V1) 

u!— 3 15 SJi ill ^ U 0.360235 Jl (jVit^n ^j%,^ JLiu <i£Ul J-wu 

L-^jS:J 0.34 gr-ii^ 4^j5-A ^ J^.n JSu!ij J«j <bSUI ^ J CjVUa.i 

J CiVUa.1 J Jaijii^ J Usl^ Ua 4>j .(0.337854) jA ^3^^ JUi^^Vl) 
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2ui5jH 


1ci5jll 


4^jll Ifi^S 


>vr 


1.0 


1 


0.2 


0.8 


2 


0.34 


0.66 


3 


0.438 


0.562 


4 


0.5066 


0.4934 


5 


0.55462 


0.44538 


6 


0.588234 


0.411766 


7 


0.611763 


0.388236 


8 


0.628234 


0.371765 


9 


0.632764 


0.360235 


10 


0.647834 


0.352165 


11 


0.653484 


0.346515 


12 


0.667482 


0.3425560 


13 


0.660207 


0.339792 


14 


0.662145 


0.33754 


15 



,^^ tjiiL-ftaJVi Jjl-JLc tiLJj .i_)u l:u) ^ '(^j*^* <-<^lS31 Ajiajll vijl jij]) 

^^^_J1 1 o : jA JlyJij .Ajlajll ilj\jiil\ SjUJ ^ (^^oSUull 4^ CJVUia^V' 
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^i^ J* y^^U :Li.j sjij 100 J^ l^u^ ^ _^ oVU^VI .i^J ^^ 

UU J ,^ (1-4) ^j J_^, J, i,^ ,.,_^ y.^ ^, ^^ ^^^^^ 

•3/', J 0.333333 ^jL_^ ^VU^VI c^ U^ j^ J ^i- uJ^iU 

fiillj ^> QijSh« (jjSj J jjLu UuS jjSJj 

:^till jLilL :iiiJ ,i» ^jfc j^i 



^ ( aju-i SjsiJi) jc = (i.iiai jjsiji ) % I 



:Ot,f 



iJl-jW I 



^?jL^ 4_^liJl ijiili ^ ^_^ ^^L^, J j^^i y^,^ ^^ 

:,^ltsHS jjl^ ^j jjjaJii .iiiij yj^,^ ,^ 
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0.2 0.8 
0.9 0.1 



(,;rs^)=(2^' 1^) 



I (0.9) (271) + (0.2) (i7l) . (0.1)(27l) + (0.8)(i k)] - (271 * i7l) 

271 0.1 + ^n 0.8 - i7i 

271 0.9 + i7C 0.2 - 271 
1 ^Jj^ L» OJ^ U^ J .ijV 271 ' l7t t> J^ t-^^"^ tJ ^^ r^ t>^J 



l«oW+..- + 27C + 



l7t I 



1 = 2^1 + 17C 

271 0.1 + ^n 0.8 " i7i 

271 0.9 + 17I 0.2 ■= 27t 
1 - 2^^ "•■ 1^ 



-150- 



J— i- (^j^i US Ijlj .oJji^j oAIjI*- Ijjjc Jlil! "^ L!^h (.jsjj ijiiiii 

1 (/jU^ ui^l,^ OVU^VI j.>«^ ^U. Ul JiiL ^ (LSa U^Vl 
'^^-^ Lup! jj_^^ .iLJi^j ^>Vl C.VJUJ o- J^ ,:;ibl«_, , .. . . 

u^ oVjU^I ^t J:^ J bj^ uji ujij ^^ ^ji ^,^^^^1 ^ ^ 

•^— ^-i' J — ^1 is^*^j -Inter related t>»*JI W»i«j ^ :4£ilc yu. ^j ^jSi 

1— iiU U» ^j . jjVl yjU-ll ULbu lid j5 Lsiyt bil j>b_>iij Utj 

:(jiultill JubUJJ JaJb pjii^ 

(■>) 2t 0.9 + i7t 0.2 - 27t 

(2) 1-2l + l7t 

iJt 0.2 - 2it 0.1 



-151- 



1= 17I 2+ 17I 



1=17I3 



0.33333 it: 

3 



:05i^' 



:0l, 



2 

0.66666667 =-=211 
3 

CjVUuswI (JjSj Lc-iJc. (3^Vn jj^l ^^^J U' tP) ^^>^' «^ J:J*^J 

J—^ Vl cli'Vl «u=k!j 0.33333333 ^^ ^tjau^ jLiu ^Ul cUo J 

(^_JJ jlijll J 5 >vivti oJA ^ jj Ijj^j .0.66666667 jA ^j%*^ JSuIj 

Oji^l ^j Jj J^^jll J d^^ y^ jA ^^^ .(1-4) ^j Jj^l 

<IjVi-3k C-J^^j^ 0:^.J^ U^ oJ^^ ^JaSj JJ Uluaj ^JA ^ull Uj£-ajj 
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0.2 0.8 
0.9 0.1 



(0.6667.0.3333) 



(0.2X0.3333>(0.1X0.6667) + (0.8X0.3333)] = 

[(0.9X0.6667) + 

.ALUI uSijJi oVU^I o^ ^j 

rVl-Vf ^^iuMJ\j f't^yi ^b. 
J .\j>^y\ ^ H <J- JU>i £^ 1^ 6- -a>. J yi- <^ij . j,sL-]i 

V L^ a__J^| J ^Uiill ^_^| ua_^JU .absorbing state .l^^yi ^_^ 

.t>ajill jljjL ?-^liJ| CllLjiiill 

■iLJj dU^ .^1 ^jtil Ujjl^j ^3ljjVi .i* V^ isjj .^j (C.VU) 
.J-ISIU l<-w>j ^ ai^ ^jj :(,„) jjVl J5>Jl 
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3 i3-^ J^l? l^li=^i ^jb C^J3\^ t^ UJ^^ :(2^) <^^ ^^ 

j^ i sjui i^u=^i ^jb ^jjU3 u^ c3bJ ^4^) W^-^* ^^ 

ju si a Sjj t>ial Cij\£ iilfl .-u^^ (>i ^jj ^ Uaj v^ij <xjjSfi 

^^ ^jj <Jb J*- AJU Jj^ 3 t> ^^ l^SljUi-ii ^ j\j Jc ^^^^la^ Ja 4^-a^ 

j>> ;* ASjj ^^1 j\£ iJlj .llilLa. ^^ 2 cia^Ail t^t i^<n*A\ q^\ <^_jx ^^ 

4>^j .^iji^Vi ^u ^1 ^yi^ liiA 4> ;3ii=yj -r^^^ J^^ (^ ^^-^* 
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(^^^^.1=^1) UlS^I liA ^^ ^ i^iJl Jxcxil J ^j ^^j .dilj Jixj oJbjxo.! 

'^•^-^-^J (^ ^jail JUi=.l Jik p\j^\ <JU t^L ^3klj Uflj .^Vl Jj -ua ^ 



•^j-iJl J o^ja i 31 V(47t *37r) ctf>Vl oJ^^l o^ i:iU oVl J>Jlj, 
JSL? ASli:^) ^j\3 j^Uj jS Aip J ^ J 3 UajHJI ^^ UU ^j. ^151 
c0.60 ^jU^ (^1) JjVl ^,,-.=^1 ^ ..3^j oVU^l u}^ j^ c> 
^-^^ cr-JJ Jf-i c> ) »j^Vl Ai._j-,^t ^ ^j, J 0.20 6j:i5 JU=.lj 

{ji — i i> t^i) A^j,^\ o^^^jk^J 0.20 oj^ jLu^ij 4(j^ 

JjL^ jS -U.^ J jA J 4 Ua^l ^^ UU ^jj (^^ill Jjall V-^L U 

,^ ft^^j (i^VUr^tj * 0.40 -Ol^l (1c^jx) ^^1 ^>.9^ Jj <3\Siji 
(3) *^^l J\ Al\M ^VU^Ij * 0.10 > (2 ciS^I) 'A^m :^y^\ 
.0.20 t^jU^ (4u^>all) 'Acj.^ ^J^ <51L C/ifU^lj i0.30 c^jUj 

(> jsl h^j.^ ^ ^UD ^^1 Ui^ ^^^^j j^\ 1^ j3^ 3 o* lBI 

0-^ A-Jji Jj ftjj (^^ yjj -^1 Jc. ^jL t tn.nili J ctija. AjU^I Y j^ 
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^j-^ Orjj t> J^\ :^J\\ ^ uj^ J ci-^^=-^* 6-3 .(3lii^iM.Vi <^p. Ox 



fiUll _^\ 


j^wi* 


jjti3-1 


^^}jt^ 


t^ji» 


tJ*-** 











1 


f^^X. 








1 





(t»=-) f>^ Ji' 


0.2 


0.2 





0.6 


■^h j*^j'^ 


0.2 


0.3 


0.1 





j^jWJJ!^^ 



'^o\^\ 



= c 



1 

10 

0.2 0.2 0.6 

0.2 0.3 0.1 0.4 

t.l mill oi-A J^ JaJ J UjIc jA U JS t^jjfi lj.ij«J U£j .^IS ^J o j:i9 

^; ■■■*tl J j*^j •; Vtl* ia.b U&J .USIjaJI ^^ J^jiji* vIiVIaaa.! ^ji^ftx 
4^^ L-»9 o/o20 *%30 »%10 .%40 (^t ^jSfi Cjlfr^^A^uJi ^^ i jSlSU A^laJl 
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(0.20.0.30.0.10.0.40) = 2tt 



r 

10 

0.2 0.2 0.6 

.0.2 0.3 0.1 0.4 

+ (1)(0.1) + (0)(0.4) . (0.4)(0.2) + (0.6) (0.3) * (0) (0.1) . (1j(0 4) =,n 
(0.2) +(0.2) (0.3) + (>-) (0.1) + (>.)(0.4) . (0.1) (0.2) + ;-)(0 3) 
(0.2)(0.2) + (0.2) (0.3) + (>-) (0.1) + (>.) (0.4) . (0.3) 

(0.10 .0.12. 0.12. 0.66) = 2n 

.x^ P-_^ ^^ ?l^ 4^_^ js ^ j_^Vl f.^ ^ Uj ?o^_^ 
•■ -UVL (.UJI .Jki._, .1^ ^yj, ^^, ^^^ .^,^, ^^^ ^^1 ^^ 

.\Ji\ ?_i>^i ^1 1^ ,3rL, ^_,i_ ^,^^, ^,^, ^ ^ 

.Fundamental Matrix 

M 







r 



V. 



0.2 
0.2 



0.2 



0) 



1 



^ 



(^) 



0.3 I 0.1 



-y 
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' 


1 ^ 


1 





r 


^ 






J 


^ 


0.6^ 


0.1 


0.4 


0.2 


0.2 



-J 
L 0.2 0.3 > 

-:Oj1I ajjUJl f.l.sii-.l i3j> i> V^*^' ^ji— 31 cjUa. Us^j 



:0i 



.^ (1-) k:^J!^ .^Jt^, ^-^\^ 2^^^ sj>* ^^ ^ (■^) ^>^^ 
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-^^-^ O^ JljjL ^Ul, Ml. ^ |i» ^ Uc, .;^i_^i^| ^^ 

. V-l-Vl AajL.^ A^Lo^i cU«L j.Uil U>^ u^ 
1- 



0.2 0.2 
0.2 0.3 



1 

1 



= O^ 



1-. 



\L 



0.2 - 0.8 
0.8 0.3 - 



= u^ 



:^ cjUJI Ik i^j .Matrix Inverse fjtiA ^-Sc ujU^ ._j_^1 



\L 



0.34 1.38 
1.38 0.52 



= 00 



s.>^ ^jSi Vjl U3U ^ ^Uillj . j,_^ j^Vl ^ l^js J ss^\ ^ 

["0 O.6T0.34 1.38] 

L0.I O.4I1.38 0.52jJ"^'^ 

r0.03 0.97] 
[0.14 0.86]"'^^ 

'<^ JlSiil OVU^I Jl ^ ^ .i^ ^u ,^ ij^Vl Ai>.^_, 



< 'ut x 
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4-ul. j S>. l^li:^^ ^jtij ^^ lP^ (ibJ ^^ i/ Cji?^ '^-^J^J^ ^^:?*- 

.(%97) ,^ (1 -i-i>^^) e^^» ^>-^ J\ W^^ ^^^^ -^-^^^^^ 
2lx_^L oSij J^i t>J Al Sj^Vi Ai>-aJI 4^ t^l^l ^-iu-alij .(0.03) 

,jj^.^ 3 u « <-^^J -^^J -^ ^ C^^->^ '"^ U^lS^^i^i ^J^ ^JjV 

l^_^^ ^j ^^^^ Hi c-ijx- 31 jjVi »:iA t> %86 u' <^! J^ ASjL^la 

<^^ ^i <iiSjj L),iy^.i4.\i ^^ ^>2iii au«j,ixx jj^-^ l&^ ^-i^ ^^^ (J>*S' 



:0i 



(^f ^--.^^flf * »f)-f 
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(5000*2000) -^ 
J JaI ^U ^jLu ^^gm cj_^ j^l JjaVI V^ t-iluia. tjVi bjixjj 

:<ill^ ^jAJ U&^ . JjA ;JA l^Utau llaS (c^^J (^ C>^) ^jA^^^^a^l /«£ (a) 
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[5000*2000] 



0.03 0.97 
0.14 0.86 



[(0.14X5000) + (0.03X2000>(0.86)(5000) + (0.97X2000)] = 

[760.6240] = 

4^^— ISI 5^_fr j>a>-all f^ i AjJa^OOO) <^ 7000 6 J.iS ^La J t^i lj^*-*J 

(IjJjUj f^\ A£.jAsu^\ ^^ Ajja. 5000 ^Ifaj j«-Si (> JaL Aiujti *^JjWj 
tA n-> 6240 -^ Ia ^:lj cj^^ ( JJ^ 3 t> JSI J! j^ l^U-kljujl ^j\j 
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<,^-^llill ^_^l ^1 ^ j^l ^ ^j ..^ij, ^, ^^^ ^^^jjj^^^, 

.%65 A^^ A__^iU^ JiUu=.VI Jt IjjlS (:jIS A.j=JI ^4« jjU Jo^jUl 
■i*-^ Jj (Jij^ \ja\1 jt«ll ^ JiH.^ Ij-U QjJM MiUJI (> %20 
'^11»:>UI jj« j^j .^iii ^1 ^^^ ji j^^L, lj.13 %15 ..ilL^ui 
'>-Sji oJJll OiUJ; j> %5 c^ %90 Aj«l UiUi^l a£^| j*l«1| j^I 

^ \j\^ Quil uiiOJl j;^ 0/08O V-Sj iUi^VI Jt ijjU <jlS jSs ^iS 
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1 
10 

0.1 0.1 0.8 

[0.2 0.4 0.2 0.2j 

J J- J.J -yj^ Jj^ .^ J^*^' '-»J^ <^ ^^ 2°° '^'^' ^-^-' 

.JL^Ua l« i jjii j»j 1955 fli^ Jp^ V^Wj ''jV- fii* -iSli-i C 
%90 . ■^. '^- <> i>«^ --i-*" 'jM *^^ 'JJ '(^ '-*-« >l ?Ji^ 
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-^ J— 3 OVI a- ^a 5 <J«1U SjLj«ll J^ ^ c.VU^I ^ U (1) 

W J-Ji ^1^ 

^ lit OVI u- cM 5 J^ ijU-ll J^ ^ oVU^I ^ U (^) 

^_»" (Jj ^ us CuL jjjiiJI cjVUkI 

Slj .^1 Jjj o^_^ Jl ^ o/„20 . j_^ ,;,^^^ J, ,,<,^,...^ ^ 

. J-^Vl ^ JJ l^n-c J. %5 S>ll ^ J j5£ j_^, ,^^51^ 
L-t 6- %5 U.1 j^ JS ^1 jjj ^:i5u- jSCj .^I jjj ciii^ JJ 

Ui«. Js uii^ oj%- I JUj V^ j^ j3Li isiiii _>^iiji Aiii^ 
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Qjji\ o- ^1 JS^ tj^ ^Al^U ^jSj UU.1 ^ SluSUI oi^ Aj^l ^jili 

jIjlJLu Sjjxil AWij ^jSIm, l^jf 0.10 6j^ JUa.1 lilU o)i - ;- ■ -^ < uJj^ 
6 jx-j JUia.1 dliA ^iS .^j^ . rt Jliu l^iwJ ^^\j11 ^jjII ^^ iaSa ^ 49 
W-l«] ^LjiSI ^jj ^ CjIj^ gp^ ji:?S 51 ^jJ <JjSUI ^jiQ J 0.20 

J-£ <^ (jLS 50) jjJau^ OjjJi jjJai (^jM. l^jl 0.30 oj^ JUla.1 ^ilUA 

<j_fl ^Lbyu /uJ i^ jSjS 51 1*^ J 0.20 oj^ jUa.ij *i^ sj^t 

0.10 6jJlJ JUa.ij tljt CjIjjiJI (^ jtia.*-a» JjjM ^ Jj 0.40 ftjiS 

.Lyt i^ JLiii jLS 49 ^-i»3 J 

Yl^ ij^ J^ ^ jLS 50 ^jj Ai^USi 
>JjS 49 ^jJI t*^ ^UM Cu\£ » jj (1) ^ ujjlkJI u-ii J:^ ^ (^ 

>_LS 51 ^jjH t*^ ^UM Cij\S ii] (1) ^^ ujjlkJI ;>j J=o ^ (2 

M £S^ ^^J ^ilalJ ^^ t^ja,! vIjUL. ctililj t> i^ <^li» A^\^ ^i^ 

^ ^Iaj Aji^UH ^LijLt jsu2ijj .2iil2!l 2u^^ c^UUVl ^^^j «^jSt -^ 
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4iUi]ii^ 


^uVliL^ 


^jJt j^ a^ 


Am>\^\ l^ 


— ' 1 


0.1 


0.1 


0.2 


0.6 


U^Urli^ 


0.1 


0.2 


0.7 


ji-^ 


^J\ JLP i^ 





0.8 


0.1 


0.1 


^U^IV^ 


0.8 


0.1 


0.05 


0.05 


AiUiili^ 



J ^?jU^ o-^.^ C5^ <*jjVi cjUiji cU=^ ^^uii ci^i ^j 



ii/lS ft yuhii 



J JjUI (JU ^^ i;jL.)j.i!l j^ja.) gSij ■'■>.•- J (ij /g 



JjjUi J^Vi ^ iiiS- js 5.^ ^jjs J .M-j Ja ._^i ^_p^jii: ^^j 

o!-i ^i!" ^U. ^ y>« jjjA 'a£j^ CulS jlj .a4j«j .l^i«ji j^j 
.l«-Ji ,^_^l SfiUI ^ l^U^ ,jL« OjSi-. l^L %20 .jjS JU:.! ^Ua 

.<_*jU1i ;tUi ^ yjixx, ^jSi o^j %20 .jJ jUa.i jib* oji u ^itu. 

jjj_^l ^_ijjJi cjis ij) „iiij] yLiVU .^V ujS3 J %5 . jJi JUz^tj 
^ ,_^_A 1 — .£ ^^ J %60 •>iS JUia.1 .illik (jji ijjM AcU ^ a-.;... 
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J^ J^^l Ja.1^ a1 lUajD t^iSl O^^ SjJ^ o^\sA Jll^i t^ (10 



1 

10 

0.1 0.2 0.7 

0.2 0.2 0.2 0.4 
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^>ill c.^^ ^^»^ jjiji ^^^ ^ ^,^ ^^ jj^ . ^^1 i.K^^, 

ML:iS ^ l^^jt ^ Ust 1944 fit ^ CjUjUII ij>i jj^j 
^-^ <— I 0*3 a>-5»>jji jMj .ol-jii uj* U-H' =0^1 J. 

y^— Jj. JllJSj .^jiJI ^ j^Vl u-jij vU-1 f JUJI jUsI 

V <^_:ili ii joJ rfib ^ ioi ^> 1^ ^js^ ^ J, ji^_^ j^^ 

•i-^V c«^5UI :ul l,Wy ^ ijUia g._,^ J Zero Sum „iui 
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CjL_iilo7l <j:a*^ ^Ull ^ Ajj\!illj r<A^\ Li:\SjSfl (>*^ ^^ ^£.^71 
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C>^-S«JI j«-_i Jj^l ^ Aj=w^1 ^ISjV) t^j * J.^1 i:iA ^ lia.V 

0-» >>iflll Jul^t 45^^10 [1-5] ^j JjjL> 





(^frijr/i ^tj&iii) ^o^ 




7 


2 


(^IJTjft ^liUU) 1^ 


4- 


6 





^1 — ^ sijUJi J ^ ui^ [1-5] ^j jjjaJi jj Ujiij ijjj 

— a. ^^1 Ji AjKII a3j\m»L AjJii <*-i-^ SJ*J1j *Jijjai Ajli ol jUaII ua*L 

I^^IjIIS [1-5] JjJoJl 4^ S^ja^jJl ^tJill J^ fju^j ,fju^ 



J>J) ^u.0^ ^ jjUS 4^ (^A3) Cit^jl.411 



^^ j^Ul^il^^^ 



o« j»i*» •iWwjijiuJi 
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(^Ul t_i3^l ^ Saddle Point SljUJt ^l^i aLSjj .Pure Strategy 

LA^ AlaSj tSSUA diJlS lij U CJjxJ (^ Jtloll liA ^^] jkij UcJi 
(O-) <^ VfrSUI CjLaJa>J 



2U« 


1U« 




5 


3 


1U- 


2- 


1 


2l>- 
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2c>a 



2- 



io« 



.'3',. 



lU" 



20" 



«i— A 



6* JIL ^p* .ill jj ,^ Viil>.VI flJii^L Lib u^V- a- <>U*1I 
.i\J ^1 ij^ ^ ^j^ i^ ^^^ cs^ V Jl 4SI jj ^j 
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J ^ jj'j -■« ai^ =^W 2^iii" ^»j»=^ »^-j --^ ^'-^' '-"^ 

i^ji il jUJI CulS li] U ^j«l ^JJ" ^^ *^> "^^J •'•' J^ 

^3^t i^JksdU ^iVt ^v*Jt jUjw 

^ U^J jj^l f.ii«i jU- Ajk 31L. ^ J UBj .UiJI tiU-Jl 
»^l u^ jA AiL«5l ijU^I ^VU ^ ^ J e»j5lj . Jj^t 

^iki oijjUJi 2i.>i ^j.2aii^ M-^^ V^' ^j^' p:!^ ^^ 

Minimax ^.,— -iS .j^ ^Vl^ jU« ^ '•^'^' ^' -^ 
j\_jiiU eacV JS (\^ fJi^ ^^ -^ J^' '^ '^J -Criterion 
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<^ j^Vl ^J jil^h ^j ^ j^l ^^ ^ .Lo^er Value ol jIuU 

^^— :i3l ^i=.iil>.VI ^1 -Li ^j3 (^ill j^ij Higher Value SljLuU 

... o^ M&!^ c^^^l ^1 ^ 



(?) 

12- 

(<sW jU j^l) 



2U« 



(!) 



lu-» 



10 



12- 



lo- 



2l>- 






to 






J-^ J^iii 6 ^?JUi 1^1^ Q^j ^^^ ^j^ ^^ y uj^sijM 
-^— ^ s^V JS 0}^ s» jM <^ uJii ALL *ilU oj^ V Ujiio 

• U^ J^ CAJi 4> <i«^ C-luUJ iilljj <J9^l Jlul J£j eJxL J 
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i^j 11 cij3i ^awu j.iaj J ujjlkall ujSjj .Mixed Strategy Game 

1 iAj 2X2 *;■-" Si jUaII ijU iaSa om>ulj^wil ^hV^ml V] --uU! ^^ 

j j j jU (j— C- AjSiiil jUmiI J^ AjS a^VihO 4^ JJl CjSjII -A-fuiJ ^Aau tjS-6J 

:6j^l oOA tjc. J^l J^j .^^1*11 ^jJaJl CjV^l*-tt]i ^l-laJiuil 



p-1 


p 








p 






p-1 



• i* 



(iLJij QA l«i&!jU1 J ^jL-oliJl <IjSj11 c-uaj 4JC- ojIjc. ^-A p-1 4p 
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j-Jiiii ^j— .^ ^ij ^^m eju^i ^> ^jioii ij.„<sj ^ji^ jjVi 

CjLi=.iJl JL^VI t> ^l*^ ^JSa^ ujS -^ c^ij <^^^l vIjIj^I JL.Vl 
l^ .(j-a Sr»c-!)U1 CjUa^l JL-) :u.i!Jil Aju^U (ik^i ^J^ -.^lii^^ 

Jj.i-^1 .Si jLixJl Ja. 4^ Ja.A^l i JA <Jc t^JbJ Vila iklj U&J 



2o* 


1U« 




2 


4 


10- 


10 


1 


20- 
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p-1 I p j^^jll tilliSj ;l^li^ (^ p-1 * P jj-jll ^J^ ui^ 



(c>a) cijtll tli\^\jLJ 






P-1 


P 




2 


4 


P 




10 


1 


p-1 


(o-) ti>B 








;-L;^/OA^i 



(P" 1) 1 + p4 :JjVt J>«J1 J 
(p- 1) 10+p2 :^\ill j^l .^ 

:(tJiija^lj^Vl 

(p - 1) 10 + p2 " (p - 1) 1 + p4 

:p- 1 A-^j t p <AiSl <iuallj JaJI .J 

(p - 1) 10 + p2 - (p - 1) 1 + p4 

plO - 10 + p2 - p - 1 + p4 
10 + p8- - 1 + p3 

9 - p1i 
9 
?l"^ 
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^^^ - -^ 1111^ 

9 , I 

'-J — * 77 (,5-*-^ U'J -^V j^i .2ij^ *1(j*i AjaJjIjiuil JS ^ 

2 

.2(^ A^aJjf jpjuiVt jkl.^^aijdi 

(p - 1) 2 + p4 :JjSfi <a^ .i 
( p - 1) 10 + p1 r^jH^ cJ-^ .V 

(p - 1) 10 + p1 - (p - 1) 2 + p4 

:p— 1 AajSj 4 p AxJ :ijAxjj (JiMjlA Ja. .J 

(p- 1) 10 + pi - (p - 1) 2 + p4 

plO - 10 + p1 - p2 - 2 + p4 

8- p11 
8 

3 8 
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Q Q 



2<-H» 


io» 




2 


4 


io- 


10 


1 


2(J* 



9 
8 



:<^\j1I JLiSl Jiij ^tull ftlui ^j jLojj 
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3.P-1 

11 


8 

11-" 




2 


4 


1U- 

9 


10 


1 


2l>- 



2.38-— x^x4 
11 11 

3 9 
0.45-— X-1-X2 

11 11 

0.13-— xAxi 
U 11 

3 2 
0.50 - — X— xiO 
11 11 

(3^- oljUJi<^ 

U'j «6ljUJI ijA AiaAJ 3.46 pJJ 4-JjJua j^ ^jlaJl ji tilli /eJ*Jj 
J^ JJC ol jUaII (.^Jft] Aj 1 jj c^jj J.^t (jAfiJ j'-'i-j cJ^^ (j^ (^^)Ia]l 

.si jL_jJl ^ «j9 ApaJ 4^ l^i.iaaj-ii jLoj jj^aiJ ^jla iiSljA J V) 

J (J— jli <IjVi — «aa.Vlj »j\ajll <-r»^>*-^ C3^J^ cF- <*Jjiaii »^ -^-^a^J 
* >/n (<V «■*! ^ ^ J I i nw A \^j ^uaajij^^i l^i.laajudi ^ / -'A \^^^ -^ 
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l.p-1 

11 


8 




2 


4 


9 


10 


1 

._ 


i.p.i 

11 



jjV^a 



Jl^ cit^ 



3.46 - — - (— )2 + (— )4 - %\J^\ '<^ :J^' - 
11 ^11 11 

3.46 - — - (— )10 + (— )1 - sbM ^ -^^' — 

38 2 9 

3.46 - — - (— )1 + (— )4- sijM ^ : JjSf' - r^' 

38 2 9 

3.46 . _ - (— )10 + (— )2- sijM W :^^' ->-*i^ 






<jia_ia^ 4Ska.) jj (j^ f j^ J* Dominance Sjla^-il ^j^ J 
<>^ J^l uiS^ 4^ uj^ J e:^^=^ *T^^* o^ ^^! ^-^Wi-^ j^ 
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2U- 


1U« 




2 


4 


HJ- 


10 


1 


2l>- 


1 


1 


20- 



:^^lall£ SijjLaJl SIjUaJI ^j*-£U l^j .4j^I JLa,VI oJA 



2t>a 


lo- 




3 


4 


lo- 


20 


2 


20" 






(p-1)20 + p3-(p-1)2 + p4 

P20-20+ p3- p2-2 + p4 

20+ p17- -2+ p2 

18- p19 







18 ^ 

19 ' 


■P- 






1 


- 1 






*>«• 


^yj 


(p-1)20* 


P2- 


(P-1)3 


+ p4 


p20 20 


- P2 


- p3-3 


+ p4 
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20 + 


p18-- 


3 + p 




17- 


p19 




17 
19 


-p.*- 




2 
19 -P 


-1 /. 



19 S9' ^19' 



20« 


10* 


2U« 


i«.>« 




3 


6 


4 


5 


io- 


10 


3 


2 


6 


2U- 



^;>.^j .iaL-iJ ilxX^ ij u»i^ t> 6*^ CP^ ij.^^j t^lij 6 o^ 

:^J\jil£ .^JJaJi J>iaii ^^^"^ ^ c>J 



t^-^JsU-^ 
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2o« 

3 


10* 




4 


10- 


10 


2 


2U- 



.^Ij11£ aSjUI ALjkil 4>i, o^i^\J,J^h <joliJI ci^l 

(P-1)10+ p3-(p-l)2+ p4 

p10-10+ p3- p2-2+ p4 

10 + p7- " 2 + p2 

8- p10 

8 

1-P-1.-. 



10' 10 



(P-1)10+ p2-(p-1)34 p4 

P10-10+ p2- p3-3+ p4 

10+ P8--3 + P 

7- p9 

7 
9-P-- 



2 7 , 
----1-P-1.. 



■■T?-<ll>'^<li>^ 
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:sljM 



o«<-«>^ 



20« 


1U-» 




4- 


2 


10- 


10 


6 


2U* 



L>* 



ui>» 






vcijUi 



2V 


IV 




20 


19 


il 


4- 


5 


2* 



tcijUl 



\r, .-. \.^^ I jj ol jL^I 4 ^j 4eJfrV JS a^^l>-l -i^ -3 



(j«f-ijiall 



:^ J>teJ 



2U-« 


lo- 




42 


se 


1U- 


106 


36 


2U- 



QMiJjeA 
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:<M SI jLuJ! <xJ ^ U -4 



^ t-ijlaJI 






2'^ 


1*^ 




116 


21 




iJ 


3 


89 




2J 



Jwi>]( 



iW <piiii J .^ 1 ^ u^i ^,^^_, ^i^ i ^^, ^ _^ 

•^ ^1«JW ^> JS ^ jjo jn-^j ^vi ^rsUl ^ ji^j_^, 
IJjj .U«^ pS ^1 jfi^ j^ i ^^, j^^ ^^ ^^ 
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•.ytiii si jM lK? (^ -7 



4 ' 


J>J| 




2i^ 


it| 




10- 


5- 


iJ 


8 


12 


2J 


12 


4 


3J 


5- 


40- 


4J 



Jui>II 



j-\ iijJi\ t> %5 j^j *a^V^ t^ ^?^ 10.000 ^ j^'^nJ 

s^\—:Ji Jc S^'^\ 4^ A^ 20,000 J-^i V-^* ^^*i?^ J 

JX-c-Vl ^5 9 A^ 15.000 y^i A^iiil Ajia^Sfi J jS t>Vl 

A jJi^Vl J J i AjS^^lJI <u^% ^ ojlij %3 Jc- J*-=»^ '-*.>*^ 

t4:j::L_&7i 4^ Aji> 10,000 cijii ^ij ^^ jxjlLou ^ui Ajia^Vi 
20,000 ci-ijii t>ij i^ -V'^' v^uii Aji^Sfi tJ jJ %i j^j 
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PERT g-«»jjJl 2Lai>.1j^j pjjftl cj^JUi 



PERT ^l>f^f ^^^>49 (^t^ ^^Lm) 

^j'^j I ^^V^-^"* jc. V jl^AA jj-^^ uj^ i-jal^i ijA jJj£ j^ 

5* u J— a^l>*i^ 6—* -^ — ^^ t> UJ^ ci^^J *^^ j>^^ (> ^^ ^^JJ 
^j.^ X-J^\ Ala U.1 jj t^J^ J (jSxj <^l J <L^iaiJI ^l^^i J t C-ijUijll 

The program Evaluation and review ^^ jjI* ^*^^>»j f^ Mji^-V? tj-***y 
Critical path ^ j-^' jV-^^ ^jl^ j^a**o U t*U:£j Technique( PERT) 

aJ\£, a^ 13 U^i )j^\ ja Method ( CPM) 
aI^^j i=ukxi ^ CPM wj^Ul Jl l JiSj tPERT s->ji*-^ ^.iilMi) ^ 

; ^^ Ax. jixli LjlcjJjiAli iJA 2^C Jfr AjISjII J 
. ^1 . . Ajujiji (3>^ J^ * (jSjuiil ^^-ifo jl i ^'iK^-fl ^Uj e-iULat ~2 

A-Jj.iaj Ij-ajSj Jlj ^V J^jj*lali tjj^ CM '^^JJ^^ ©^ ct^ i^J 

^ ijli i p j^^^iaxil aLwl ,jSu6J ^Ixpj Aitjik^l ^U.^'^/1 y wijUajll 3:?*^^ 

oj ft S JLJxaH J^*; ■ ■■ i«ft » ^iajljV* y ^-ftjUajll »^ Jjj Aj^Uj&I 

^5 — k. J «a«j OU- ^^^)*lAJt jf\ Uu\^j^\ ^>a»J jl Jau J jS-aJ dV&j^^AiwJl 

-193- 



V ^jj^ jujv ^jriUi ^1 cijii ^ I0-1 

ci^l ^ Ui- ^l^Vi 6- ^V ^ij " A^j^\ " Ak^Vi ^ U-3 
^j^ J — SS ^ j>UI t> ^IpVi ulo ^ UU y Jj.ia^ 

jUhV ^^I J^ cijll sjLj Jl j^bll 1^ ^^jfe V .1^ 

* ( PERT ) ^1 j^l 4.«.l J.J ^^^^ cH^l ^ JS J ^1 jUj 

: ^li«.Vl .:^ JL* ^ ^UVI l^il^ CPM 5; j^l jUJI ^LjLj 

t JJ-^ A^U <i^j 1950 >lji ^_^ Oj^ uj^i <L»ij ^ ^ . Jo-... 

.iU^ J^Uill c^^Vl 1^ A^ ^ ^ lilj . Ji ^ ^_j^ J:FjiA?^ 
O^V^ Aajli^j jUi.1 ^ j^l ^LuJl ^^ ^^^ j^^^ ^^^^ g. j^>^l 
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^L-^a^i ^1 oU jm^j . Aiisiii sjiUj jjiio juii a*^j i^bv <xj:)Ui 

CiJjll 0^^ ^UixjliJI cSlti JJi^ J W^ 1^1 jrj>l\ jl^i ^> >^ uf^^ 

, 2Li3is^l J- j^^l Alx^ioV <^l? 2UlSillj 

: ^^3» ^3j«> U*ij1 ^5:>3 ^ olc3yaJ1 ^3a:> 

(J_j_^i jjajj ^ jS5 J . * D^^ j>tL* 10- 8 t> sJc-iiMiJ t5^ t^^j ^? 
J o— ^ '-^ ^ ^J*^ ^^ * t^^^ J^->^^ <^ t-J^^ t-5>^ f^'j ' 

:^^j ig. j,^H-^l W_i» ujS:^ LPi* aL^VL ^IS ^^^ ^USi > ^ j^l 

^^ ^---M.iili g- j>lc ^UV A^S^\ Ui^Vl «iili t> ( 1-6 ) fSj Jj:i?J^ 

^ \yr\ 2d^l A*^ ^Ua o^ Jj^^ »^ ^JJ * U»> Ji ti jM' >J-i^ 

AiuliVl Jj^l ^iA j^ .ill^ . ( i> ) ^i ( 1 ) (> W>J * J^ W^ <^ 

A^'^j 4 Tinmediate predecessor j — a.\ JaUi ^^i Jt s^U* AijUll 
<^LJj :i.iao i >^U* ^jLJi AdUU) J ^1 jl* J . iaLli JS jUj^ ^>)U\ ci^l 
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JjA_?Jl t>a . JXtoJl jaUiill l^ o' cM l#i. *1«JJVI i> ^V Jill Uii^l 
l_^u> c U^jb t3jL. JaUij t^l Uji. JSl tjj (lj) . ( I ) ^{Ai\ J ^ 

Ul - ( 1 ) i,Ui5]l jUi) ^ UUi »l<iftfl ^ VI iji J l4jL« V ( -^) . 

. ( — ft) JoUsll jUii ^>. ^i^asvi J*^ VI Ijja J j:iL.u V j«i ( j) i,Lii]i 

<>- <J S jM 4> *l<iiVt JV VI IjJLj J -Uiu V ( j) JaLiill jli >*1LS 

lavjlj— uJo^v j«i(c)iii5iiul. (j)j,Lii]ij. (j)i.uj 

li-ft oL-S J-^ «-^^j (c) « ( j) oM^ jM 6- *W3WI ^ VI 

.(J,) JbLJuII »l^b ^^^ t j>i-ll 
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tSjUiH o»J*j jS>« t^ t"j2i3 5-jW ^ikiWI i»aS : (1-6 ) JjJ* 
LUJ J& jbJ^ ^JDU) Ol^j 







^Uill tjjL^ J 


fc 


5 


- 


4ji>iV^flti lLjLa jAujll J.^1 


i 


6 


- 




UJ 


4 


i 


J^l t>ja.h-i^ jlajVI OU^llcl J)^» 


—A. 


3 


\ 


^ j^^l ijiiil CjVIIo -^>S. jUilj ^IjSII 


^ 


1 


\ 


^j3J\j ^j^l^l ^Ji.^L^ J^l 


-^ 


4 


—ft 




J 


14 


J' -1 


^UJl AjLaj ^UUt 


j 


12 


C'^ 


-XiaJI iJjja.li**Ji ^ ^l^l ^ji«J\ i^i 


c 


2 


c J 


^_^ll* ^i^^U (jJJSklluMll aU 


i> 


^^ 51 


cA^Vt 







( \ ) i.i„^i J 1^ ^^ ji!uii (j^ ^ . LLiJ js t> ^i^ii)U A^j::^! 

51 >-Jb 4V> iViVi J„^ <_>aUJi t>Qjll ^>«a>-o Ji Jj^i 2H*-?^~5 
^.^^ jA ^ jaJl jluuJI jl CjjoJ (^t4JSI ci^la . Ja\£]Ij ^ jjjuaII jUjV 
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lijk J^ J UiS^ LUj JS Jt i_,iU. «jU1 y^iiVI ^w^-...i,_, 
Project t JJ--^ JUcVl ^^ r-U ui jiy U jh ^U JS-, ^_,^^ 
^ t--^ g. j_>iJ JU.V1 A£^ 0- (1-6) fij JS^I j«,^ network 

c^jWJtOy^jfyj ^y, ^^^ j^^^,, ;^ . ( 1.6^ j^ 



/^ 



O) 



( j) 



«elfjl 



\ 










•C j=JI jl— S / Ciji. ihJLi ^lill Ai^U^ viiLMU fUll L.U ^ 

ijL_tU ^jij cjj-. laU i)jU=JI oU«]l L^j jj^ ^^ ^^ 

«-» l^jt3 1 Jlj . ( 2-6) JSill ^ jjJi. us ^jj^ JUcVl ^S^ ^j 
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i:> — A jujv ^j;:iui ^jSi ^ j=ji o-*^ ^ js j j^ jl-1 j^j . j^lij js 

J iaJ Ji UjIc- jlfl * ^ jj*1a1I ijA ^^JjVI t>aj JuJeu jLoJ ^Ji=^j 

jluuJl ^1 AJb Jik) ^ill jImiaII .^j Ai.iaal OllJj JU&Vl A^ 

V jl ^j*j u* lulc jli tiilij ^jsu J Jja tj£3j . Critical path A£iiil 

CIjI jl u^\ :iJ Jll^ll ijxbu. ^ .AjI^ 2lla&: ^ AjIjuSI ^Uaij <> UjjSj 

J A - 1 : jUUi jA ( 2-6 ) ^j J^i <^ Sjj9.jJI A£ii3lj iL^UJ 

^ J — ^ J luLoj (2-6) JS-2JI <> JUfrVi ^^ L>^^j . L - j - 

<IjI jlwwJl JSj. JU - ^ - C-J : jLaxll t i JJ=i.i J t Ja - ^ - ^ - I : jLoaII 

o — *j. JSS 5^ jjJull ^Uu! t^Lo (^ Ia jUia^i t> ^V ASo^ill ^ <jdl jS 

<k-^Vi .1-^i J jij . ^j>un t> ^.i^iiiu ^j:iUi j>jji d]j 0^ j^iii 

cJ^-jyj J^ g^ jj*2uJl 4JAJ 4jli U^jftxi (^ Cjja.b J3 jLuiJl iJA ^^ Ajtl\J\ 
J * rtA , l l :i*j (5^11 jA (>ojll ilu^ (>* jUiix J^l (jU Ua ^j . Lubjt ja.hj 

tPl-jJi fr j— aJl ^ — 5jj 4 g^ j^^J^aU critical Activities <a.jaJl ^JauljVI ^b 
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^UiJI cy>}i\ J. ^jUjJJI ySj\\ J C-J3JI fcjysa JUVl 45ai : (2-6) Ji& 







1 

> 
4 




14 ^ 


3 ^ 


a.t.:U ^ 


•^ r 


^1^ 




2 ^ 12^ 


A 






I 



:^j5dtjLjoJt JUiA^ 



( Aal^i jUjV (*>:Ui t> jli ) JbUiiSi t> J - J 
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